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Editor 
Ray Osterwald, NODMS 


Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 
1989 by Barry Wiseman (N6CSW, SK), the magazine continues 
publication for those who appreciate the value and excitement 
of operating vintage equipment and the rich history of radio. It 
is hoped that the magazine will provide inspiration and 
encouragement to collectors, restorers and builders. It is 
dedicated to the generations of radio amateurs, experimenters, 
and engineers who have preceded us, without whom many 
features of life, now taken for granted, would not be possible. 

We depend on our readers to supply material and photos for 
ER. Our subscriber’s primary interest is in articles that pertain 
to vintage equipment and operating with a primary emphasis 
on AM, but articles on CW, SSB, and shortwave listening are 
also needed. Photos of hams in their radio shacks are always 
appreciated. We invite those interested in writing for ER to 
write, email, or call. 


Some Regular Contributors Include: 
Tom Marcellino (W3BYM), David Ishmael (WA6VVL), Gary Halverson 
(K6GLH), Larry Will (W3LW), D.S. “Jeep” Platt (K3HVG), Joe Long 
(WA2EJT), Jeff Covelli (WA8SAJ), Mike Bittner (W6MAB), Mike 
Murphy (WU2D), George Misic (KE8RN), Dave Gordon-Smith 
(G3UUR), Pat Griffin (AA4PG), Phil Legate (ACOOB) 


Editor’s Comments 


Electric Radio Mailing and Delivery 

For almost 30 years, Electric Radio has always 
been printed and mailed the same month a new 
edition is issued. They usually go to the printer the 
week before the following 1st of a new month. 


The goal is to have them turned over to the post 2316 
office by the 6th of each month. Sometimes this 
schedule is disrupted because everyone involved is 
only human. I may not have the usual amount of time to complete a new issue, 
especially with a “short” month of 28 days. Sometimes my printer has equipment 
problems, or some of his staff could be on vacation. Once an issue is turned over 
to the post office it’s out of our hands. The $36 periodicals-class issues can take up 
to 3 weeks to arrive, while the 1st class issues usually arrive in 3 or 4 days. National 
holidays when the post office is closed, and bad winter weather, can easily extend 
these estimates. Please take all of these factors into account before becoming 
worried about an issue not being sent. Subscribers with internet access can check 
the exact mailing day on the ER web site, www.ERmag.com. 
2019 Heavy Metal Rally Report 

I'd hoped to have run the Heavy Metal Rally summary before now, but for 
several reasons it’s been postponed. I appreciate all of the many messages and logs 
I have received, and the summary will run next month in the April issue. 


73, Keep Those Filaments Lit! Ray, NODMS 
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mee This i is ie a one part of of Jeff Covelli’s een upgraded radio room that 
has several « operating positions with fully functional vintage gear. He has written 
about some of the equipment in this photo. Jeffis one of our regular contributors. 
‘His article in this issue is the 31st contribution, the first one was in issue #264, 
May 2011. ; 


A Workbench Test Instrument 
(The HG-10B VFO with a New Purpose) 


By Tom Marcellino, W3BYM 
13806 Parkland Drive 
Rockville, MD 20853 


w3bym1@gmail.com 


Background 

The purpose of this project was to use 
the HG-10B VFO as a base and build 
around it a stand-alone test instrument 
for the work bench. This VFO was 
located on eBay for $60. The seller stated 
that all switches worked but the dial 
would stick. The unit was all stock and 
the wiring looked good but it needed a 
complete mechanical overhaul. All the 


screws were loose and none of the many 
rollers functioned. A drop of oil on the 
rollers and cleaning the dial pointer slide 
corrected these issues. 

My experience with the HG-10B dates 
back 25 years when I had two stock units 
in my possession. It was not until one 
unit was sold and the remaining one 
connected to my DX-60 did I realize the 
value in this VFO. The combo was used 
on both CW and AM with good results. 
In recent years that VFO is still in use 
and made into a stand-alone unit’. This 
unit provides the RF input to many 
homebrew transmitters in the shack. 


Figure 1: The completed test instrument has large, double-stacked feet, a spinner 


knob, and a Heathkit handle. The cover and power supply are painted with Rust- 


Oleum Satin Moss Green. 
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Figure 2: The AC power switch in located on the left side and the fuse label indicates 


its internal position. AC power is fed to the center mounted panel connector. 


Over the years I’ve collected many 
hours of data recording drift frequency 
over time. During these hour-long 
sessions a stop watch was used and data 
recorded every five minutes. The HG- 
10B is not a drift free VFO like many 
vintage VFOs. The only VFOs, in my 
experience, that were nearly drift free 
were the two Vackar units I built.? 9 

The VFO from eBay was put through 
several 40 meter test scenarios of drift vs. 
time in hour-long sessions. These 
included lid-off and lid-on, 0B2 in and 
OB2 removed, with the dropping resistor 
shorted. Finally a cardboard lid was 
fashioned with a fan and an opening for 
air input. The worst drift data (—2.75 
kHz) for a one hour run used 350 VDC 
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input with the cover on. These were 
stock conditions. 

The HG-10B hasasturdy construction. 
The U-shaped main chassis is 0.080" 
thick plated steel. The top and bottom 
plates are 0.050" thick plated steel and 
its held to the main chassis with several 
sheet metal screws. 

Power Supply 

A type CU-2106A Bud Minibox that 
measures 5% x 3 x 2-1/8 inches houses 
the power supply. This small box is 
possible because of the small transformer. 
This transformer is from a Heathkit V7 
VTVM. Also, the elimination of the 0B2 
contributes to the size. 

The circuit is the standard half-wave 
rectifier with a capacitor-input filter. This 
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generates 196 VDC that is presented to 
the solid state regulator. The very low 
required load current of 10 mA for the 
VFO is an ideal condition for using a 
Zener-regulated pass transistor. 
Working backwards, the low load 
current means very low transistor base 
current that also means only 2 mA 
required for the two Zeners. Using a low 
Zener string current means essentially 
no heating in the Zeners resulting in a 


rock stable B+ of 108 VDC for the VFO. 


The BUX-85G gets warm because it is 
dissipating 880 mW. To be on the safe 
side, the transistor was mounted to the 
side wall using a mica washer, thermal 
grease, and nylon hardware. 

Heat Sources 

There are many heat sources within 
the HG-10B. Some are minor and some 
are major contributors to long-term 
frequency drift. There are DC, AC and 
RF heat sources. The top of the chassis 
has two #47 lamps, 0B2 heat, and 6CH8 


Figure 3: There is ample space for all the power supply components. A six position 
terminal strip mounts the two Zener diodes and dropping resistor. The pass 


transistor is mounted to the left wall. 
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Figure 4: A simple half-wave circuit feeding a Zener regulated pass transistor 
develops the 108 VDC. Only three pins in the octal plug are needed. 
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keying mode switch is on the right. 


filament and plate dissipation heat. My 
testing indicated all these heat generators 
fall into the minor contributor category. 

Below the chassis there is a 10k, 10 
watt dropping resistor for the 0B2 and 
coils that generate RF heating. These are 
major contributors. The resistor can be 
eliminated, which eliminates the 0B2. 
The coils are sealed in a hard material. 
RF heating that may cause coil expansion 
and subsequent frequency drift is a fixed 
characteristic. 

HG-10B Alterations 

The 10k, 10 watt dropping resistor is 
left in place and shorted with a bus wire. 
Pins #1 and #5 are shorted at the 0B2 
socket. 

The VFO is capable of both grid block 
and cathode keying. But changing the 
mode requires removal of the bottom 
plate and moving one wire on terminal 
strip A to another tie point. The key jack 
ground must also be changed. 

In my opinion, Heath engineers should 
have provided a rear panel slide switch 
for the function. To enhance this test 
instrument, a DPDT miniature toggle 
switch was mounted to the rear panel to 
change the keying mode. 

Lastly, one additional RCA jack was 
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Figure 5: A matching RCA jack for grid block keying is on the left. The DPDT 


mounted to the rear panel. This is 
required for grid-block keying since that 
connection is only in the 8 pin octal plug. 
The 4” key jack on the rear isn’t usable 
for grid block keying in the stock 
configuration. 

A final note: these electrical alterations 
can easily be returned to the stock 
configuration. 

Connecting Cable 

The connecting cable between the RF 
output and the transmitter’s input is 
critical to transmitter 
operation. The cable can be coax, zip 
cord, twisted pair or even twin-lead. Cable 
type is of little importance. What is 
important is the capacitance in the cable 
that is presented to the output. The 
capacitance is directly related to the cable 


length. 


successful 


The following are typical capacitances 
for one foot cables: 
¢ Large or Small Zip Cord, C= 10pf, 
° RG-8A C=29.5pf, 
© RGe58 1328.5pt, 
Sein (5259 4 o| 73D, 
*Ris-62 (= 01135. 5ph and 
¢ RG-174 C=31pf. 
The Heathkit HG-10B manual? 
specifies RG-62U with no length given. 
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Figure 6: The green wire is in the power cable. The manual’s total 
schematic shows this wire connected to Al of the terminal strip. Figure 
1 on page 27 of the manual shows the green wire connected to A2. In 


either case the green wire is routed to S1A’s wiper. 


I would assume about two feet with 27pF 
of capacitance. Also, the open-circuit 
voltage is specified at 5 volts RMS. Based 
on measurements of several HG-10Bs I 
would say this measurement was taken at 
the end of the RG-62U. Typical output 
measured at the rear panel socket is 12 
volts RMS. 
Final Test Data 

Four one-hour test runs were 
conducted on 40 meters. The average 
longtime negative drift was —671 Hz. 
This final drift value compares very well 
to the —2.75 kHz drift previously 
recorded. 

In addition better data was recorded 
for 80 meters and it averaged —84 Hz but 
no pre-data was recorded. The solid state 
power supply and the internal alterations 
made a dramatic difference in the drift 
characteristic for 40 meters. It would be 
a good assumption the negative drift 


would be band dependant. 
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Measure Complex Impedance with your VOM! 


By John Bipes, KOYQX position at the right. Connect the unknown 
Mankato, MN load and adjust the generator’s frequency and 
mobeng@hickorytech.net voltage for the desired operating point. 
2. Move the VOM leads across the #2 
When working with radio circuits, it’s generator terminals (left) and record Egen. 
occasionally necessary to know the resistive 3. Move the VOM across resistor Rs, the 
and reactive components of complex #3 position, and record the voltage Eser. 
impedances. A typical example might be when 4. Move the VOM leads to the “SET” 
it’s necessary build an L/C filter that has to terminal #4 and adjust the pot to yield the 
match these unknown impedances. This job same voltage as in step #3. 
can be done with rather sophisticated 5. Move the VOM leads to the right side of 
instruments, such as a vector voltmeter or Rs, #5, and record the Etrans voltage. 
vector impedance meter, but for occasional 6. Plug all the recorded voltages into the 
use all you need is your trusty VOM and a equations below and solve for RL and XL. 
pocket calculator with trig functions! In the RL equation, first solve the terms 
Refer to figure 1 for this simple 6-step inside the brackets, then the terms inside the 
method. Using an AC range, be sure to place braces. Note that the calculator needs to have 
the VOM’s red and black leads as shown; an inverse sin function. 
polarity is ee coma Each step matches the a4 ee er 
numbered steps inside the brackets. Choose a Ry = jaa | 2sin 2Bscr } Rs 


value for Rs that’s as low as possible, but high 
enough to be resolved on the VOM scale. Be 


sure to use carbon resistors, not wirewound. Rs Ecen oe EvTRANS 
1. Place the VOM leads across the #1 XL = Eser -“_ | asin 2Eser 


Set 
5k Linear 2<¢——__ #4, #5 Red] <q 


Etrans 


Egen 


Unknown 
Load Z 


Eser 


#2 Bik 


qt Black 


Figure 1: The computed reactive 
component may come out with — [#3, #4 Black] Esar [#3 Red] 
either a pos. (L) or neg. (C) sign. (#5 Black] LER 
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A Simple Circuit to Stabilize Grid Drive 


By Frank Cathell, W7YAZ 
Tucson, AZ 
fcathell@gmail.com 


One of the chronic issues with some 
amateur tube transmitters is the forever 


drifting or changing of the final’s grid 


Fig. 1: Simple Series Constant Current Source 


Vsource 


R1 should be at 
least 10X grid leak 
resistor value 


R1 
Q1 
Q2 
R2 
R2 = 0.6 
lout 
lout (constant) 


drive current. This is particularly true of 
the lower power “Novice” type 
transmitters when used for AM where 
there is a continuous carrier present fora 
period of minutes or so. One has to 
readjust the grid drive current frequently 
to keep it at the final amplifier tube’s 


Fig 2: Implementation in T-60 Transmitter 


Cc 
From buffer/ SG 
driver plate 
Rgrid leak 
27K 
Cbypass 
0 ohms 
2N5551 
R1 
270K 


To Grid Current 
Meter 


Figure 1, Left and Figure 2, Right 
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specified optimum value. Some larger 
transmitters can also keep the operator 
“knobulating” throughout a QSO. The 
problem is -usually heat induced and 
results in parameter tolerance drift in the 
final itself or in the drive circuit or both. 
The DX-60 I had would always seem to 
drift down in grid drive while the 
transmitter was keyed, sometimes from 
the nominal 2.5 mA down to 2 mA. I did 
find that this effect was less with a new 
final tube. 
difference in the drive current when 
switched between the adjusted value in 
the “tune” position and that in the 
“transmit” position. In my Knight T-60, 
I was unable to reduce the drive any 
lower than 4 mA on 80 and 40M, which 
is probably excessive for the 6DQGB final. 
The driver circuit in this transmitter and 
similar ones can only be adjusted with 
the drive-tune control, which is a variable 
capacitor in the driver L/C network. The 
more advanced rigs had you peak the 


Many rigs also show a 


drive tune first, and then set the grid 
drive level with a high wattage 
potentiometer that adjusted the screen 
grid voltage to the driver or buffer tube. 

The control grid negative bias for these 
tubes is developed by the DC current 
through the grid leak resistor, and current 
through this resistor is just a mirror of the 
current into the grid. I decided to see 
what would happen if I placed a simple 
constant current regulator in line with 
the grid leak resistor. 

The constant current source circuit is 
shown in figure 1 and is composed of two 
NPN transistors and two resistors. 
Transistor Q1 is held on by R1, however, 
when the current through R2 causes the 
voltage across it to exceed the base — 
emitter junction voltage of Q2 (about 
0.6V), Q2 turns on and starts turning 
Q1 off. The net result is that the current 
is held constant through R2. This circuit 
is not perfect due to the temperature 


coefficient of the Q2’s Vbe drop, but it is 


Final 
From plate —| control 
driver plate ——| grid 
6.3V Filament 1N4002 Rgrid leak 
Supply R2 value sets grid current 27K 
sey 270 te Cbypass 
fo) 
WE R2 Rsense eee 0 O1uF 
= ~ 1.5K | 
f ee 
5.1V, 0.5W Bee iN be pe : 
Zener 0.1uF 4 
1N5231B ° bei aneIa hed) OA 
current 
— 100 mirror 100 
LS Ae 
Figure 3 
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sufficient to maintain the drive current 
to within about +10%, which should be 
adequate fori\imost: tube rdrive 
requirements. 

Figure 2 shows the implementation 
for the T-60. Note that since the control 
erid needs a negative bias, the current 
flow is from ground up through the 
circuit. R2 was chosen for about 2.8 mA 
and measurements indicated that the grid 
current pretty much stayed between 2.6 
and 3.0 mA under the tested operating 
conditions. The trick is to obviously adjust 
the drive tune so the current source is 
always “saturated.” If the driver section 
cannot source the value set by the constant 
current limiter, the drive will just default 
to the actual current value supplied by 
the driver circuit. This situation will likely 
occur at higher frequencies where either 
the crystal or VFO frequency is multiplied 
in the buffer stage. 

The voltage rating of the transistors in 
the current source must be higher than 
what the grid bias voltage is, which is 
typically —60 to —90 volts. The 2N5551 
devices used here (TO-92 case) are rated 
at 160V. This circuit should be good for 
up to about 5 mA of continuous drive. 
Any more current than that and NPN 
devices with a larger thermal dissipation 
should be used. 

If a more accurate constant current 
circuit is needed, the one shown in figure 
3 can be used. It uses a 2N5401 PNP 
current mirror, which derives the current 
reference from a negative voltage 
developed from the 6.3 VAC filament 
supply and regulated by a 5.1 volt Zener 
diode. The voltage drop across R2 
establishes the current into Q1 which is 
mirrored by Q2.' 100 ohm “ballast” 


resistors are used in the current mirror 
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transistor emitters because the two devices 
will not be necessarily gain matched and 
their gain difference will be swamped out 
by the resistors resulting in a more 
accurate mirroring of the reference 
current. 

I would like to thank Jim Bromley, 
K7JEB,. of: Phoenix, AZ, ioemSipice 
modeling the series current regulator 
circuit of figure 2 and verifying the 
performance. Hopefully one of these 
circuits may be useful in reducing the 
necessity to constantly “knobulate” your 
erid drive control. 


EM 


Electric Radio #356 Corrections 


In the February 2019 issue #356, on 
page 45, figure 2, the caption “Dentron 
GLA-1000 Antenna Tuner” is wrong. It 
is actually a photo of the Dentron GLA- 
1000C sweep tube linear amplifier with 
160 meters, a tuned input, and four tubes. 
The similar-size antenna tuner is the 
GLT-1000 and it is black. 

In the Photos column, page 48, the 
caption has an error. The radio equipment 
is actually TCS, not “CTS” that was a 
keyboard typo! 
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AM Carrier Net: Sunday mornings, 8:30AM local Eastern time, 3835 kc. QSX W2DAP. Friendly format. 

Antique Wireless Association AM Net: Sunday 16:00 EST, 3837 kc; Sunday 19:00 EDT. QSX Joe, W3GMS 
Arizona AM Nets: Sat & Sun: 160M 1885 kc @sunrise. 75M 3855 kc@6 AM MST. 40M 7293 kc 10 AM MST. 6M 50.4 
Mc Sat 8PM MST. Tuesday: 2M 144.45 7:30 PM MST. 

Boatanchors CW Group: QNI “CQ BA or CQ GB” 3546.5, 7050, 7147, 10120, 14050 kc. Check 80M winter nights, 
40 summer nights, 20 and 30 meters day. Informal nightly net about 0200-0400Z. 

California Early Bird Net: Sat. mornings @ 8 AM PST on 3870 kc. 

California Vintage SSB Net: Sun. mornings @ 8AM PST on 3860 +/- 

Colorado Morning Net: Informal AMers on 3875 kc daily, Mornings Only at 6:00 AM MT MT, QSX 
K@OJ 

Collins Collectors Association Nets: Sunday 14.263 Mc @ 2000Z. SSB nets held Tue.& Fri. 3775 kHz, 8:30 - 10:00 PM 
CT. Fridays 3895 kHz PM PT. The CCA First-Wednesday AM Night For Sept. check + 3880 kHz at 6- 8 PM in the East, 
7 PM in the Central and 8 PM in the Mountain and Pacific time zones. 

Drake Technical Net: Sunday 7238 kc, 4PM Eastern. QSX Jeff (WA8SAJ), Mark (WBOIQK), Doug (W9IDCQ), Bob (W4WTO), 
Evan (K9SQG) Drake Users Net: Check 3865 kc, Tue. nights @ 8 PM ET. QSX Evan (K9SQG) Drake WestCoast Net: 3895 
KHz +/- QRM, Thursdays at 8:00 PM Pacific Time 

DX-60 Net: Meets on 3880 Kc @ 0800 AM, ET on Sun. QSX op is Mike (N8ECR), with alternates. 

Eastern AM Swap Net: Thu. evenings on 3885 kc @7:30 PM ET. Net is for exchange of AM related equipment only. 
Florida AM Group: Sunday Morning Roundtable 3885 kc, 6:30AM Eastern Time, with 6AM Eastern Time pre-net. QSX 
for both nets Warren, W1GUD 

Fort Wayne Area 6-Meter AM net: Meets nightly @7 PM ET on 50.58 Mc. Another long-time AM net, meeting since the late 
‘50s. Most members use vintage and homebrew equipment. 

Gulf Coast Mullet Society: Thu. @ 6PM CT, 3885 kc, QSX control op W4GCM in Pensacola. 

Grey Hair Net: A continuous active net since 11/24/1953! 160 meter AM Tue. evening 1945 kc @8:00 PM EST and 8:30 EDT. 
Heathkit Net: Sun. on 14.293 Mc 2030Z right after the Vintage SSB net. QSX op W6LRG, Don. 

K1JCL 6-meter AM repeater: Operates 50.4 Mc in, 50.4 Mc out. Repeater QTH is Connecticut. 

K6HQI Memorial 20 Meter Net: Flagship AM net 14.286 Mc daily for 25+ years. Check 5:00 PM Pacific Time. 

Lake Erie Boatanchor CW Group (LEBN): Saturdays @9 AM ET on 7092 kc. QSX op Ron (W8K YD) or Jeff (K3K YR) 
Midwest Classic Radio Net: Sat. morning 3885 kc @7:30 AM, CT. Only AM checkins. Swap/sale, hamfest info, tech. help 
Mighty Elmac Net: Wed. nights@8PM ET (not the first Wed., reserved for CCA AM Net), 3880 +5 kc. QSX: NSECR 
MOKAM AM’ers: 1500Z Mon. thru Fri. on 3885 ke. A ragchew net open to all interested in old equipment. 

Northwest AM Net: AM daily 3870 kc 3PM-5PM winter, 5-7 PM summer, local. 6M @50.4 Mc. Sun., Wed. @8:00 PM. 2M 
Tues. and Thurs. @ 8:00 PM on 144.4 Mc. 

Nostalgia/Hi-Fi Net: Started in 1978, this net meets Fri. @7 PM PT, 1930 kc. 

Old Buzzards Net: Daily @10 AM ET, 3945 kc in the New England area. QSX op Paul (W1ECO) 

Old Military Radio Net: East coast, Sat. mornings starting 0500, 3885 kc +/- QRM. QSX Ted, W3PWW. It isn’t necessary to 
check in with military gear, but that is what this net is all about. Late checkins are welcome. 

Philadelphia Area 6 Meter AM Net: Every Wednesday night 9PM, about 50.400. QSX Steve, K3ALV 

Southeast AM Radio Club: Tue. evening swap, 3885 @7:30 ET/6:30 CT. QSX op Andy (WA4KCY), Sam (KF4TXQ), Wayne 
(WB4WB). SAMRC also for Sun. Morning Coffee Club Net, 3885 @ 7:30 ET, 6:30 CT. 

Southern Calif. Sun. Morning 6 Meter AM Net: 10 AM 0n 50.4 Mc. QSX op is Will (AA6DD). 


Texoma Trader’s Net: Sat. morning 8:00AM CT 3890 kc, AM & vintage equip. swap net. 

Vintage SSB Net: Sunday 1900Z-2000Z 14.293 & Wednesday 0300Z. QSX Lynn (K5LYN), or Adolph (WAS5IGG) or 
Vince (WB4BPS) 

West Coast AMI Net: 3870 kc Wed 7PM PST 8PM PDST. Early check-ins: Skip (K6LGL) 6PM PST 7PM PDST. Net 
control rotates: Brian (NI6Q) 1st Wed, George (WA6HCX) 2nd Wed, Sharon (K6IRD) 3rd Wed, Steve (KF6SYD) 4th 
Wed, Vic (K6IC) if 5th Wed in a month. 

Westcoast Military Radio Collectors Net: Sat.@2100 Pacific Time 3985 kc +/- QRM. QSX W7QHO. www.mrcgwest.org 
West Coast Vintage Military Radio Net: Sunday at 8 AM local Pacific Time, 3974 kc AM 


Wireless Set No. 19 Net: Second Sun. 7270 ke (+/- 25 Kc) @ 1800Z. Alternate 3760 ke, +/-25 kc. QSX Dave (VA3ORP). 
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RCA AVR-20 Receiving Equipment 


By Joe Long, WA2EJT 
3111 King Street 
Endwell, NY 13760 
wa2ejt59@stny.rr.com 


Introduction and Background 

The AVR-20 receiver is a small, 
lightweight, AM/CW communications 
receiver originally intended for use in 
civilian light aircraft. The receiver uses 
four tubes and covers from 2.3 to 6.7 
MHz in a single band. It features both 
continuous tuning and two crystal- 
controlled channels that can be set up 
anywhere in the receiver's tuning range. 
The AVR-20 is part of a complete set 
consisting of the receiver, AVT-112 
transmitter, AVA-126 power supply, and 


lisa o 


the AVA-120 antenna system. The focus 
of this article will be on the AVR-20 but 
will include incidental mention of the 
other components. I plan a future piece 
on the AVT-112. 

An article on the AVR-20/AVT-112 
by Norm Chips (N3RZU) titled RCA 
Aircraft Radio System appeared in the 
January 2000 issue #129 of ER. Norm’s 
write-up included background 
information on the equipment as well as 
his restoration work and on-the-air 
experience. 

I got the receiver and transmitter from 
Editor Ray Osterwald, who mentioned 
during a phone conversation that he had 
some orphan pieces of this equipment 
and wondered whether I might be 
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Figure 1, The RCA AVR-20: The small paper on the top is a calibration chart that 
I made because the receiver had been irreversibly modified to cover only 80 meters. 
Note the non-standard antenna and ground posts at the upper left. My homebrew 


power supply is on the left. 
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interested in them. 
‘Vese, lireplied, 
and before long I 
received) | Museveral 
packages containing a 
receiver, transmitter, 
homebrew power 
supply and an extra 
“parts” transmitter. 
I connected the re- 
ceiver and transmit- 
ter to the power sup- 
ply and found that 
everything worked. 
The power supply was 
built to run on 110 
VAC orGiorl2.V DC; 
the builder obviously 
intended the set-up to 
be used either por- 
table/mobile or at 
home. Unfortunately 
for me, the form-fac- 
tor of the intercon- 
nected pieces was all 
wrong for the space I 
had in mind for the 
equipment. I ended 
up not using (but not 
parting-out) the 
power supply and, in- 


applications. 


and Introduces the 


ALY. 


ERE ase three RCA Auecraft Badia units which 

offer mang advantages, eithet in combsnatson = 702 KC. range. Wieighe naly 6 pouesds, § caer. Doigsed for me wich 
or separueety, Model AVR-13 Receiver—200 to 9 AVT-t) ard AVR-15. Caysral coorted on two peeselecond freqzencies. Avail: 
400 KC Radoobeacon- Weather reports and oafix able for 6 ne 82 vols operation. Complete with tudes. CAATC $245 , $325.00 
contol; Model AVR-20 Recaiver--:2500 tw 6700 
KC ingh frequency communication shannel; AVT- 
19 Teansmittet—2300 ta 6700 KC tansminaen 
from plane co gtoand for wafic control, for weather 
information, for position separs or for planc-tn- 


‘The fleubility of Gris imscuMacion 5 i of 
amerest for private, scheduled airline and military — save. Weighs only 1696 poaimds, Conservatively rated at 74 


Vhe smal saze of these ceceivers permits installa- 
tion of the aaveaf invrument pancl within cary 
reach of prbot of opetatat. Each wait is carefully shock 
mounted snd requires only four mosnting holes. A 
complete two-way installanon operates from che 
Hacemitter power unit. Where reception only is de- 
sited, the Blade! AVA-$1 B o¢ C power unit may 
be used te supply one ar two receivers, Each unit 
fas been deugnod far siccraft service and has been 
Qype certificated by the Civil Arconastic Authority. 

The combination of the AVR-15 sed AVR. 20 
Aircraft Receivers with the ANT-15 Transmiret 
covers all present aitoraft radin services and represents 
the ideal rwo-wsy tadiv my ped a your Coe 


BLA witnaid Aratce Tuales. 


stead, building sepa- 


AVR~-20 Alrcraft Receiver, New, bight. weight ercerver for the 2100 


me AVR-1S Aircraft Receiver. Wrighs oety 4 pounds, 12 
amen Rabo beacon and weaker bros Acne tevervet, Avail 
ate foe 6 aod 12 vol operetinn Complete vith eabes, bead. 
Photes and cabse to opecate wih AVT-15 aiscraht canaeréstee, 
CAATC 972) 008 6228. 6. 6 we es $97.40 


cole =6AVT-15 Aircraft Transmitter, Soullsice- bag perfarm- 


wars curpes. Url mich AVR.NS teceieet fore rekable two. 
way aircraft spwoes. Availahse ta 6 oF § 2 redt eperstion.Com- 
plore with miktaphoes, csher ond ctystal CAATC £2129 
ME ELIG) ge ae yi in he eeioe a wheel ss. 2 293.00 


AVA-SIB ond SIC Power Unt, Aace, high oficimecy 
Vioescod powet wnit for sin raft receiver, Desipoed wo supgly 
other one co two AVR) of AVRD Amiel Banvere 
Laghe weight and seal size. Availabie fas 6 and 12 volt apes: 
ssiot Also aleal fur replacing high wolrage diy batterie im 
YOU! Fresent tregivel, perractag conpicee opersting tan 
the sircreft storage baucry. CAATC 4441 and $4672, $045) 


fat Jwidlun Redo 
RCA Manufactucing Co., Inc., Camden. New Jeesey 
A Service of the Radis Cavporstion of Arwerita 


rate power supplies for Figure 2: An RCA ad for the AVR-20 appeared in the May 


the receiver and trans- 


1940 issue of Aviation magazine. The AVR-15 receiver and 


mitter. The receiver AVT-15 transmitter are also shown. The AVT-15 has an 
had been modified internal power supply that can also power the AVR-20 (or 


beyond complete res- AVR-15) 
toration as I will de- 

scribe below. Using parts from both trans- 
mitters I was able to restore one of them 
to close to its original condition, but that 
is another story. I will mention that Ray 
wrote an article Restoring the RCA AVT- 
112A that appeared in November 2000 
of ER, issue #138, where he described 
fabricating some broken plastic parts for 
the tuning mechanism. 


The AVR-20/AVT-112 equipment was 
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designed and manufactured by RCA 
starting in the late thirties, with 
production continuing into WWII. One 
other company also manufactured this 
equipment; my receiver is a model “AVR- 
20-Al” and was made by Continental 
Radio and Television Corporation. The 


original AVR-20 has a single high 


Ay 


impedance phone jack while the * 
model adds a second low epsllcei 
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Figure 3, Top View of the AVR-20 Chassis: Note the large fraction of chassis area taken up by 
the tuning capacitor. The square can at the rear contains seven paper capacitors. The three holes 
at the middle and lower left had held the three RF trimmers that were removed by a previous 


owner as part of modifying the tuning range. 


phone jack. Otherwise, the models differ 
only in a few component values. I do not 
know what, if any, differences there are 
between the AVR-20A and the AVR-20- 
Al. I will use “AVR-20” from this point 
forward to refer to any of these variants. 

The AVR-20/AVT-112 equipment was 
originally intended for use in civilian 
light aircraft, but when the war intervened 
it was adapted for use in ferrying military 
aircraft from the factories where they 
were manufactured to modification 
centers and military airfields. In this 
service the sets were installed temporarily, 
just for the ferry flight. The equipment 
was also installed (more permanently) in 
small Army and Navy liaison, 
observation, and utility aircraft. The 
Stinson L-5 is a good example because 


the pilot’s handbook has photographs of 
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the AVR-20A and AVT-112 installed in 
it. 

You never know where a project might 
lead and my AVR-20 to Stinson L5 
investigation took an unexpected twist. 
It turned out that the L-5 installation 
included an AN/ARR-13. I had never 
run into that receiver before, but the 
ARR-13 is similar to the well-known, 
low-frequency BC-1206 with a couple of 
significant differences. The AN/ARR-13 
has an added push-pull control that 
switches the receiver between continuous 
tuning and a single pre-determined (but 
resettable) channel. Also, the ARR-13 
requires 250 volts of B+ rather than the 
28 volts used for B+ in the BC-1206. 

The ARR-13 is a commercial Setchell 
Carlson Inc. Model 512 “Range 
Receiver,” drafted into the army as the 
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Figure 4: Top view of the receiver section of the BC-474 that shows it to be 
essentially identical to the AVR-20. Note the pairs of holes at the mid and lower left 
— these were used to hold the two crystals that could be installed in the AVR-20, but 
are unused and empty in the BC-474. (Photo Courtesy of Dale, KW11) 


AN/ARR-13. I was able to find the 
technical manual (reference 1) for the 
Model 512, which displays the following 
information on the front cover: 
“Especially designed for Aircraft and 
Modification and Connection to AVA- 
126 Power Supply.” 

As I indicated above, the AVA-126 is 
the power supply for the AVR-20/AVT- 
112. The L-5 has a 12 volt electrical 
system, which is too low for use as B+ for 
the ARR-13, so the AVA-126 power 
supply was modified to produce 250 volts 
of B+ for it. Regarding the above pre- 
determined frequency, the manual 
explains that “This [pre-determined] 
setting is usually 278 kc which is the 
traffic control frequency and is used for 
landing and take-off instructions.” 

It is worth noting that there is another 
RCA receiver, the AVR-15 (reference 2), 
which is similar to the ARR-13 in having 


the same tuning range and a pre-set 
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frequency of 278 kc. Unlike the ARR-13 
however, the pre-set frequency is for 278 
kc only and cannot be changed. My guess 
is that it was important for the military to 
have a pre-set frequency that could be 
changed to meet local conditions. In 


Figure 5, The AVR-20 Installation in 
the Stinson L-5: The receiver is on the 
left side of the cockpit, above the pilot’s 
head, between the AN/ARR-13 and the 
antenna reel. The transmitter is out of 
sight on the right above the pilot’s head. 
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addition, the ARR-13 is slightly smaller 
and lighter than the AVR-15 and has an 
RF stage that the AVR-15 lacks, all of 
which would have been considerations in 
the decision to use the ARR- 13 instead of 
the AVR-15. 

There are a number of other receivers 
in the RCA AVR family (starting with 
AVR-1). These sets are outside the scope 
of this article but details on some of them 
are available in an article by Dave Sinson, 
(AB5S) in reference 3. The AVR-100 
and AVR-101 appear in Dave’s list — 


both are tiny receivers, smaller than the 
ARR-13 that I find especially intriguing. 

One other set that bears comment is 
the BC-474, the receiver/transmitter 
portion of the SCR-288. The receiver in 
the BC-474 is closely related to the AVR- 
20, being mechanically almost identical 
to that set — the chassis and tuning 
mechanism are essentially 
interchangeable. Electrically, the receivers 
differ in that the BC-474 does not have 
the two-channel, crystal-control feature 
and uses 1.4 volt dry-cell octal tubes 


| fi 


Figure 6: Bottom view of the AVR-20 chassis. They are hard to make out, but cans 
for the antenna, RF, oscillator and BFO inductors occupy the center section. Three 
of the original paper capacitors can be seen here. 
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instead of the 6 volt tubes used in the 
AVR-20. Even the holes used to mount 
the two AVR-20 crystal sockets are 
present (and unused) in the BC-474 
chassis. 

An article on the BC-474 by Walt 
Hutchins (KJ4KV) appeared in the June 
1991 issue #26 of ER. Walt described 
how the BC-474 design took the AVR- 
20 and AVT-15 (a predecessor of the 
AVT-112) as the starting point for a 
ground radio set for the Swedish army 
that was subsequently adopted by the 
Signal Corps. 


NUT ACTED py 
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Figure 7: This is the AN-ARR-13 from 


a close-up in the manual. 


ll 


Figure 6B: This is an original, unmodified 


AVR-20-A1. The 993 regulator tube is 


visible at the lower-right side, adjacent to the rubber grommet. 
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The AVR-20 did not appear in earlier 
ham magazine articles, except fora cameo 
in the 1948 Surplus Radio Conversion 
Manual, Volume 2 where there was an 
article on using the AVT-112 in light 
aircraft (rather than asa ham transmitter). 
The AVR-20 was mentioned, but suffered 
the indignity of not being used as the 
companion receiver. Instead, the BC- 
1206 was suggested. This was because, 
by the late 1940s, it was standard practice 
for airports to transmit on LF, usually 
278 kc. This probably saved any number 
of AVR-20s from being converted and 
“improved” — although it did not save 
mine! 

The AN/ARR-13 provides a clue 
regarding the number of AVR-20/AVT- 
112 sets produced. The following is from 
a WWII “Graphic Survey” document in 
reference 4: 

“Radio Receiver R-76/ARR-13 is the 
commercial Setchell Type 512 Radio 
Receiver...Army Supply Program 
requirements as of 1 December 1944 
were 3,850 for the calendar year 1944.” 

The ARR-13 was used only in 


RCA Model AVR-100 and AVR-101 Receivers — Barely 
a handful, yet the AVR-100 is a sensitive 2-band super- 
heterodyne, with amazing performance. Covers 195-405 
kilocycle Weather-Beacon band, and 550-1500 kilocycle 
Broadcast band. Easily mounted in standard A-N in- 
strument-panel opening, or fits in package compartment. 
Model AVR-101 is similar but covers only the 195-405 
kilocycle Weather-Beacon band. 


* KEEP BUYING WAR BONDS x 


Figure 8: An RCA ad for the AVR-100 
from the July 1942 issue of Flying 
magazine. The AVR-100 has two bands 
and one fixed channel: 200 to 400 kHz, 
AM broadcast, and 278 kHz (fixed.) I 
could fit one of these into my shack! 
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conjunction with the AVR-20/AVT-112 
/AVA-126, so the 3,850 indicates an 
Army plan to procure the same number 
of the AVR-20/AVT-112 sets. How much 
of the equipment was actually procured 
under this Army requirement is not 
known. Likewise I have found no 
information on the number of sets used 
in ferry service, but given the number of 
airplanes manufactured during the war, 
it is clear that thousands more would 
have been needed for that work. 

It is curious that the AVR-20 and AVT- 
112 are quite rare in spite of the number 
of the sets that were made. I wonder if the 
fact that this equipment was not © Regular 
Army” meant that it Was treaveca 
differently at the end of the war and did 
not end up in the same surplus pipelines 
that other military radio gear went 
through. Sets used in ferry service ended 
up in poor condition and likely would 
have been scrapped rather than surplused. 
The Smithsonian Air and Space web site 
has a photo of a very sorry looking AVR- 
20/AVT-112 that was probably a ferry 
set. Those used in airplanes like the L-5 
were probably left in the airplanes when 
the planes were scrapped or sold as 
surplus. New civilian owners of the 
planes, unless they were hams or knew a 
ham, would probably have junked the 
old radios when it was time to replace 
them. 

I have a set of Fair Radio Sales catalogs 
and supplements running from 1975 to 
2012 with only one missing issue. The 
AVR-20/AVT-112 equipment appeared 
only once, in the 1994 catalog. This 
single appearance indicates that Fair 
Radio had only a limited supply of them. 
In contrast, the company offered 
Command sets, ART-13s, BC-348s and 
other WWII military radio equipment 
over a period that spanned decades. 

Hardware 

The AVR- 20 really is small and light, 

a cube about six inches ona side, weighing 
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6.2 pounds. As is usual in aircraft sets, all 
of the sheet metal used in the receiver is 
aluminum in order to keep the weight 
down; keeping the equipment small also 
contributes to minimizing weight. Of 
course, the small size is itself important 
in light planes because of the limited 
space available for installing it. 

The cabinet is made from 0.050 inch 
stock while the chassis is a slightly heavier 
gage. The front panel is made from the 
same material as the chassis but has a thin 
overlay that is silk screened with front 
panel information. The receiver is secured 
to the cabinet by four machine screws 
located on the front panel. Slots cut in 
the cabinet sides make it possible to 
remove the receiver without having to 
remove the power, antenna or ground 
connections. Holes near each corner of 
the cabinet are for L-brackets that are 
used for mounting the receiver in an 
airplane. 

The receiver controls include tuning, 
volume/RF gain, BFO on/offandaswitch 
that selects continuous tuning or one of 
the two crystal control channels. There 
are one or two phone jacks, one for high 
and the second for low impedance 
headsets. Antenna and_ ground 
connections are made on the right side, 
the power connection on the left side and 
a sidetone jack is on the rear panel. As I 
will outline below, several of the controls 
and connectors on my receiver have been 
modified. 

The front portion of the chassis is 
stepped up by about 1% inches. The 
shallow part of the chassis at the rear 
allows for the height required for the two 
IF transformers, a can containing a 
number of paper capacitors, and the 6F7, 
which is about 1% inches taller than the 
other tubes. 

This step in the chassis makes possible 
the small size of the AVR-20 because the 
four cans containing the antenna, mixer, 
oscillator and BFO coils are fitted into 

Electric Radio #358 


the space directly beneath the tuning 
capacitor. With a shallower chassis this 
space would have been useful only for 
small parts — resistors and capacitors. 
The price paid for this approach is that 
the three tube sockets in the forward 
section are recessed by more than two 
inches, making it difficult to access the 
tube socket pins and associated 
components. 

The tuning capacitor is relatively large, 
occupying about 25% of the area on the 
top of the chassis. The capacitor is a ball- 
bearing type with a single ball at the rear 
bearing. The tuning knob drives the 
variable capacitor through a surprisingly 
complex system of six gears, three of 
them spring-loaded. The pointer is 
connected directly to the variable 
capacitor shaft. The receiver tunes 
“backwards” — rotating the tuning knob 
clockwise decreases the frequency. 

The unmeshed tuning capacitor plates 
come within about 3/8 inch of the top of 
the cabinet while the grid caps on the 
tubes have even less clearance. The 
mechanical engineers came up with a 
first-class package that, because of its 
small size and light weight, would have 
been welcomed by light aircraft designers 
and pilots — but repair technicians would 
have had (and still have) a different point 
of view! 

Circuitry 

As shown in figure 9, the AVR-20 is a 
straightforward superheterodyne with an 
RF stage, a mixer/oscillator, an IF stage 
(455 kc), a BFO and an audio stage. The 


receiver uses only four tubes: 


BOS / aA: 
6K8 — mixer/oscillator, 
6F7 — IF/BFO, 


and a 6B8 — Detector/AVC/Audio. 
There is also an RCA type 991 Neon 
lamp that is used to regulate the first 
oscillator plate voltage. The 687, 6K8 
and 6B8 are metal (octal) tubes while the 
6F7 is an earlier 7 pin glass type. 
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The 6K8, GF7 and 6B8 have 300 mA 
filaments while the 6S7 has a 150 mA 
filament. 

For equipment designed to use 6.3 
volts for the filaments this current 
difference would not matter, but when 
the equipment is to be used with 12 or 24 
volt supplies it does matter because the 
tube filaments must be wired in series for 
12 or 24 volts: 

The 6S7 is an odd choice for the RF 
stage — the 6K7 would make more sense 
because it has essentially identical 
characteristics except that it has a 300 
mA filament like the rest of the AVR-20 
tubes. When the tubes are wired in series 
for 12 or 24 volt operation a current 
equalizing resistor (R18) must be added 
in parallel with the 6S7 filament so that 
the total current through the tube and 
resistor is 300 mA. The resistor used 
works out to be 6.3/0.15 = 42 ohms and 


it dissipates 0.15 x 6.3\=-0.95 watts! 7 
two-watt, 42-ohm resistor is used in the 
receiver. The’ resistor \is fa *potemeral 
problem because if it changes in value the 
voltage on the filament will be incorrect. 


It is important to carefully check the 


filament voltage at the tube pins when a 
resistor is used in this way. 

I discussed the 6S7 tube choice with 
tube historian Lud Sibley (KB2EVN) 
who was as mystified as I was. He pointed 
out that the 6K7 was one of the original 
nine metal tubes that had been announced 
in mid-1936 and that the “half-current” 
6S7 came later, in February 1938. 

It is interesting to note that the RCA- 
designed BC-348, in common with the 
AVR-20, used 6GF7 and 6B8 tubes, but 
unlike the AVR-20, it used three 6K7s 
and not a single 6S7! Likewise, none of 
the other RCA AVR sets, for which I 


have documentation, use the 6S7. 


RCA-GS7 
RF AMPL. 


RPCA-6K8 
13° DET OSG. 


RCA-6GF7 RCA-6B8 
1F-C.W-OSC. 


2%° DET-AVC-OUTPUT 
iq cv 


cH = S@c00na /S000n 
FOOMIME. 


24K. FILANENT 
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Figure 9: The simplicity of the AVR-20 is apparent. Not apparent is the quite good 
performance that it achieves. The two phone jacks show that this schematic is for 
the AVR-20A. Note that the filament diagrams show that the equalizing resistor is 
to be disconnected for 6 v operation. 
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The series string in the AVR-20 is the 
simplest example of a requirement for 
current equalizing for tube filament 
strings. The Collins 51S-1 receiver is an 
example of how nasty and complicated 
current equalizing can become. The 51S- 
1 uses 6.3 volt tubes, but a 25.2 volt 
filament transformer. This requires 
putting several strings of four tubes in 
series, and the Collins engineers needed 
seven equalizing resistors and two pilot 
lamps to get the correct filament voltages 
for all 17 tubes. The pilot lamps are 
interesting - one lamp is used for the S 
meter, the other for the main tuning. But 
two different types of lamps are used; one 
is a 150 mA number 47, the other, a 250 
mA #44. Each lamp has a series 10 ohm 
resistor, which lowers the voltage across 
the lamps, increasing their lifetimes. I 
know all of this because of the many 
hours I put into puzzling out the cause of 
the incorrect filament voltages I found in 
my 51S-1. 1 prefer working on the AVR- 
20 filaments! 

Collins probably used series filament 
wiring because they were anticipating 
military orders for the 51S-1, where a 
possible requirement could be that it 
operate on 28 volts DC. Some years after 
the first 51S-1 appeared, several models 
of the receiver were made that used a 28 
volt power source, where a transistor 
inverter supplied the B+ and the filaments 
were run directly from the 28 volt supply. 
One of these models was the 51S-1AF. 

The AVR-20 crystal control positions 
set only the local oscillator frequency; it 
is necessary to tune the receiver to 
approximately the frequency set by the 
crystal and then to tune for maximum 
signal or noise. This is a procedure 
familiar to users of the HQ-180AX, SP- 
600 JX, the WWII Collins TCS, and 
other receivers when the crystal control 
mode is used. 

The AVR-20 manual offers this 
comment on the crystal feature: “A three 
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position switch provides either standard 
variable capacitor tuning, or crystal “lock- 
in” on either of two frequencies. These 
two frequencies are determined by the 
crystals used....Turn the tuning control 
until the pointer is approximately at the 
frequency desired. When the signal is 
heard, adjust tuning control for maximum 
strength.” Two commonly used channels 
were 3105 and 6210 kc (reference 5). 
Power Supply 

The specified power requirements for 
the AVR-20 are 57 mA at 250 volts for 
B+ and 6, 12 or 24 volts at 1.05, 0.6 or 
0.3 amps for the filaments. It is worth 
noting that the 1.05 amps listed for 6 volt 
operation assumes that the 42 ohm 
resistor has been disconnected because 
the 300 mA tubes draw 3 x 0.3 = 0.9 
amps while the 6S7 adds 0.15 amps, for 
the above total of 1.05 amps. Leaving the 
current equalizing resistor in place would 
increase the filament current to 1.2 amps. 

These are simple power requirements, 
but today a suitable transformer is 
unlikely to be found in most junk boxes. 
There are any number of field expedient 
work-arounds when you don’t have a 
transformer that will do the job and I will 
describe how I adapted transformers | 
did have on hand for the receiver power 
supply. My primary requirement for the 
power supply was that it fit into a2 x 3x 
5 inch mini-box so that it would fit into 
the limited space I had available for the 
supply. 

The filaments were easy — my set came 
wired for 12 volts and I had a 24 VCT 1 
amp transformer. I could have simply 
used the 24 volts for the filaments by 
changing the receiver wiring, but that 
would have required work in tight spaces. 
Instead, I used half of the 24 volt winding 
for the filaments. That left the other half 
of the winding available. 

The B+ took a little more work. I dug 
around in my transformer stock and 
found a small 20 VCT transformer that 
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would just fit inside the mini-box. I wired 
the remaining 12 volts on the filament 
transformer “backwards” to half of the 
20 volt winding on the second 
transformer, giving about 120 VAC on 
its (former) primary. 

A voltage doubling rectifier resulted in 
about 250 volts DC, but with an 
unacceptable level of hum. This was OK 
for me because my target (150-175 volts) 
for the B+ was lower than the specified 
250 volts. I added a filter section made 
up of a resistor and another electrolytic 
to both improve the filtering and lower 
the B+. After fiddling with the resistor 
value I ended up with about 180 volts 
and no discernible hum. I must add here 
that the resistor that I finally chose had 
more to do with its physical size than its 
precise resistance and as a result, the B+ 
is a little higher than my target. 

The lower B+ has the benefit of 
lowering the voltage and heat stress on 
the receiver components and does not 
have a significant effect on the 
performance of the receiver, beyond a 
slight decrease in the maximum audio 
power output. At the lower B voltage, 
after being on for several hours, the 
receiver case is just slightly warm to the 
touch. At 180 volts the receiver draws 
about 27 mA, which works out to be 
about 5 watts. The filaments require 
about 7 watts, for a total of around 12 
watts dissipated within the AVR-20 
cabinet — not enough to warm it up very 
much. 

Using lower B voltage deserves 
additional extra comment. Sixty years 
ago, some manufacturers recognized the 
benefits of lower than “normal” B voltage 
in their equipment. Collins for example, 
used 125 volts of B+ in the S-Line 
receivers and 150 volts in the 51S-1, 
while the Drake 2A and 2B receivers used 
150 volts. Other manufacturers, 
Hammarlund for example, did not do 


this — the HQ-178/HQ-180 used 250 
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volts. The reason is probably that the 
Collins and Drake sets were new designs, 
while the HQ-170/180 can be traced 
back to the HQ-120, and sticking with 
the higher voltage was simpler for the 
engineers and probably cheaper for the 
company. 
Manuals 

I have several manuals that cover the 
receiver. [he first is for the AVR-20 (the 
non-A) and is for the receiver only, but 
does mention that the AVR-20 can be 
used with the AVT-15 transmitter. Six 
and twelve volt power supplies for the 
receiver are specified but except for the 
model numbers (AVA-51B/C) no further 
information on them is included. The 
manual is ten pages long and has a 
“packing list” dated 11-21-39. 

This manual includes installation and 
operation sections, above and below 
chassis photos identifying the 
components, a schematic diagram, parts 
list and an interconnection diagram. 
There is no troubleshooting information, 
voltage or resistance charts, alignment 
instructions, or information on how to 
select a crystal for a given fixed frequency. 
No mention is made of the wiring change 
required for configuring the receiver 
filaments for 6 vs.12 volts, although both 
configurations are shown on the 
schematic. Confusingly, the 
interconnection diagram shows how to 
make a wiring change in the AVT-15 
transmitter if the installation is to include 
the AVR-15 (LF) receiver; there is no 
other mention of the AVR-15 in the 
manual. 

The second manual is titled RCA 
Aircraft Communication Equipment and 
covers the AVR-20A, AVT-112A and 
the power supply and antenna system. 
This manual was prepared under two 
1943 Signal Corps contracts. It is not a 
military technical manual but it is more 
thorough than the above manual. It has 
troubleshooting information including 
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tube socket voltages and alignment 
instructions and it explains that the crystal 
for “Lock-Tune” mode must be 455 kc 
higher than the desired frequency. 

The third manual is similar to the 
second two except that it is for the AVR- 
20A and the AVT-15 transmitter and 
was prepared under two 1942 Signal 
Corps contracts. I was interested to find 
that neither of the above two Signal Corps 
manuals include the current equalizing 
resistor (R18) in the parts lists, although 
the resistor is shown on the schematics. 
The AVT-15 transmitter had a built-in 
power supply that provided power for 
the receiver as well as the transmitter. 

The manual for the BC-474 is far more 
detailed than the above RCA manuals 
and a comparison with them shows how 
little information they contain. I wonder 
whether the time and expense required 
for developing a manual that would meet 
Army/Signal Corps documentation 
requirements contributed to the AVR/ 
AVT equipment never having been 
inducted into the Army and therefore 
Wevetsrteceivinge wane SCR on AN/ 
designation. 

When this article was nearly finished I 
received a fourth manual from Bill Smith 
(NOTT) that covers the AVA-126 (the 
non-A) power supply only. This manual 
muddies the water a little because it lists 
receivers AVR-15, AVR-20, AVR-100 
and AVR-101 and transmitter AVT-111, 
but the AVT-112 is not included. Also, 
the AVA-126 works on 6 and 12 volts 
only while the AVA-126A adds 24 volts. 

Restoration 

Ido not make modifications to improve 
the performance of my vintage military 
equipment and, like many of us, have 
spent countless hours undoing 
“improvements” made by previous 
owners. 

Restoration is not quite the right word 
for my work on the AVR-20 because 
some of the irreversible modifications 
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that had been made on it precluded 
complete restoration. Instead, my work 
involved making any changes required to 
make it fit in the space I had allocated for 
the receiver, transmitter and associated 
power supplies. In addition, I did some 
cosmetic updates to give it a more 
respectable appearance. 

Modifications I found in the receiver 
were: 
¢ Tuning range altered to cover only the 
80 meter band, 
¢ Dial covered with plastic overlay 
showing new tuning range, 
¢ Original trimmer capacitors removed 
(part of tuning range modification), 
¢ Power connector changed, 

* Crystal/continuous switch removed and 
the space used for a tone control, 

¢ Neon voltage regulator lamp removed, 
¢ Output transformer replaced 
(replacement has only a single output 
impedance), 

¢ Upper headphone jack replaced with a 
pilot lamp/ (Because of above transformer 
replacement.), 

¢ Antenna jack changed to a “pin” type 
socket, 

¢ Silicone caulk was used to encase many 
of the components associated with the 
modified RF section, 

¢ Several of the paper capacitors 
(including those in the capacitor can) 
were replaced. 

My first step was to remove as much of 
the silicone caulk as I could. 

I did not attempt to restore the original 
frequency range because some of the LO 
components were still buried in residual 
silicone and, anyway, I had gotten used 
to the modified tuning range. I removed 
the plastic overlay that had been made 
for the altered tuning range and as an 
alternative made up a calibration chart. I 
did-pnoejandon.thes-tone, control 
modification because the crystal control 
feature would be of no use to me and 
because the tone control is marginally 
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useful. I did not reinstall a voltage 
regulator because my receiver power 
supply voltages and the temperature in 
my shack are essentially constant; these 
two factors eliminate any real need for 
voltage regulation of the local oscillator. 

I installed an antenna post in the hole 
where the second phone jack had been 
and a ground post adjacent to it on the 
left side of the receiver case. I used one of 
the existing cabinet holes for mounting 
the ground post. These connectors are 
similar to those used on Command 
receivers and do not look out of place. 

For some reason the previous owner 
left four of the original paper capacitors 
in place. 

I too left them untouched knowing full 
well that they could cause trouble in the 
future, but I like the way they look and 
my lower B+ voltage will reduce stress on 
the capacitors. For repair hints on the 
AVR-20, see Norm’s ER article and 
reference 6. Troubleshooting comes down 
to replacing the capacitors, checking 
ground connections and being careful 
with the original RF trimmer capacitors. 

Performance 

The receiver works as you would expect 
for a set with an RF stage anda single 455 
ke IF stage. The receiver is quite stable 
and the selectivity is fine for casual 
listening on all modes. SSB and CW 
signals sound good but, as with any 
vintage receiver, you do have to keep a 
hand on the RF gain control, and the 
tuning needs a touch-up every few 
minutes on SSB signals. Typical of many 
vintage receivers, adjusting the RF gain 
control on the AVR-20 will shift the 
pitch of CW/SSB signals slightly, but 
only enough to remind you that you are 
not using a state-of-the-art receiver. 

My modified AVR-20 does not track 
perfectly — the overall gain falls off 
gradually as you tune the receiver lower 
in frequency but the change is not too 
great and increasing the RF gain a bit 
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compensates for it. Touching up the 
alignment of the antenna and mixer stages 
made an improvement but the effect is 
still present. I did not look into the cause 
of the tracking error because I use the 
receiver mostly for listening to CW and 
the change in gain is not apparent when 
tuning over a limited (perhaps 50 kc) 
frequency range. 

I cannot report on the performance of 
an unmodified AVR-20 but I think that 
it is fair to assume that it is similar to my 
non-original set, with the main difference 
being the much slower tuning rate. For 
comparison purposes, the most 
reasonable match for the AVR-20 is the 
3 - 6 MHz R-26/ARC-5 (or BC-454) 
Command receiver. The Command 
receiver has one more IF stage but a 
higher intermediate frequency (1.415 kc) 
and as a result the selectivity of the R-26 
is about the same as the AVR-20. The R- 
26 is a little more stable than my AVR- 
20.: (My. R-261s one, of ehepiager 
production “stabilized” units.) The dial 
on the R-26, with its better bandspread 
and lack of parallax, is better than the 
AVR-20 dial display, but in a blind 
receiving test, the most glaring difference 
between the two would be that the AVR- 
20 tunes backwards! 

Another comparison would be with 
the receiver in the BC-474, which as I 
outlined above, is essentially the same 
receiver. I have owned a couple of BC- 
474s, but they are now long gone. I don’t 
have any specific recollection about their 
performance, but I do remember that 
they worked well enough and provided 
many CW contacts. So if you have a BC- 
474 you have a good approximation of 
the performance of the AVR-20. 

Some Final Comments 

The AN/ARR-13 is not the only 
unfamiliar set I happened across in 
preparing this article. RCA made a 
number of small plane transmitters/ 
receivers and accessory items, some of 
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which are mentioned in Dave Simpson’s 
article (reference 3.) But there is more 
RCA small-plane radio equipment: an 
internet search for “RCA” AND “AVR- 
101” will turn up a number of 1940s 
full-page RCA ads appearing in Flying 
magazine that show examples of this 
equipment. Among these are the AVR- 
100 and 101, the AVR-102 portable 
recommen Vi-7 and AVT-110 
transmitters, and the AVA-56 loop 
antenna. Some really early RCA 
equipment appeared in the April 1935 
issue of Aero Digest magazine, including 
the AVR-2 and AVR-3 receivers and the 
AVT-3A transmitter (reference 7). 
Another resource for informationon RCA 
(and other) equipment is the book 
Aeronautical Radio by Myron Eddy 
(reference 8) where schematics, 
photographs and circuit descriptions of 
several RCA transmitters and receivers 
are given. 

At this point in my vintage equipment 
career the only thing better than actually 
owning any of this rare equipment is 
being able to study the advertisements 
for it that appear in old magazines. That 
said, at hamfests I will be keeping an eye 
out for one of the tiny AVR-100 or AVR- 
101 receivers, and will leave larger sets 
for those with more space than I have. 

The small size and light weight of the 
RCA AVR-20 and AVT-112 made them 
well suited for their assigned war work in 
ferrying military aircraft and as the 
communications equipment in light 
observation and utility aircraft. Today, 
this small size makes them ideal for hams 
(like me) who have filled their equipment 
spaces to overflowing but want to squeeze 
in a little more. Also, their light weight is 
another positive for many of us who have 
begun to notice how much heavier an R- 
390 is today than it was thirty years ago. 
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A TCS Receiver 
Resurrection 


By Dave Stinson, AB5S 


arc5 @ix.netcom.com 


Introduction 
The TCS was arguably the most 
successful medium-power HF radio set 


fielded by the U.S. Navy in the WWII- 
era. First produced by Collins Radio 


and afterwards. 
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Figure 1: The U.S. Navy’s reliable TCS radio receiver was widely used during WWII 


Company as the 51Q-1 receiver and 56Q- 
1 transmitter late in the 1930s, the set 
was built in 16 models by multiple 
manufacturers, all with nearly identical 
circuits. It was deployed just about 
everywhere the Navy needed mid-power 
HF, from PT boats to battleships, from 
Shore Patrol jeeps to Harbor Control. 


= 
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TCS is documented to have served in 
some installations as late as the Vietnam 
conflict. If properly refurbished and 
provided with a good, regulated power 
supply, it is easily one of the best, most 
stable WWII radios available, especially 
when one considers weigh vs. 
petiommance, Vive TCS wasalso 
“designed to be fixed,” which makes it a 
favorite of mil-radio restorers. 

We will discuss reviving a TCS receiver, 
start to finish. While our subject is the 
TCS, these refurbishing suggestions can 
apply to many vintage radios. 

Restoration 

It is assumed that we are beginning 
with an unmodified, complete example, 
since ham modifications vary 
considerably in the changes made and 
damage done. Most of this information 
will be applicable to modified sets. The 
task looks intimidating, but it’s not nearly 
as tough as it seems. Take it slow. Check 
each step as you go. My Daddy said: “A 
little looking will save a lot of cussing.” It 
is a big job, but “your patience will be 
rewarded” with a stable, sensitive, and 
reliable receiver. 

A means of keeping and sorting the 
different screws and hardware, like a 
compartmented tray, will be helpful. 
Some of the screws may differ in length. 
A “pen oiler” with a long barrel is 
invaluable. Search the web for “pen oiler 
for grandfather clocks.” A good-quality 
contact cleaner (not WD40) is a must. I 
pecdoimendDeéoxl Tiwle’s va little 
expensive, but worth the price, since it is 
used sparingly — not hosed all over. You 
will need a bottle of clear “Corona Dope,” 
like MG Chemicals 4226-55ML Super 
Corona Dope, which is widely available. 

There was a time when finding the 
correct connector for a TCS receiver was 
a problem, but not anymore. Connectors 
appear regularly on-line and are often 

Electric Radio #358 


available from “that auction site.” There 
is never a good reason to drill a hole or 
remove the original connector from a 
TCS receiver today. If one lacks the 
connector, it’s easy to run a small cable 
out the vent holes until a connector can 
be acquired. Among serious military radio 
collectors today a drilled radio — one 
missing connectors or its nomenclature 
plates — is a “parts” radio, losing most of 
its value. 

If you don’t have a manual copy, you 
need one. It’s invaluable, especially for 
the alignment procedure. You can find a 
usable manual copy at: 

http://bama.edebris.com/manuals/ 
military/tcs13/. 

There are manual reprinters who 
advertise in Electric Radio who can provide 
a good hard copy at a reasonable price. In 
my opinion, a book on the bench beats 
one on a screen. 

Important: When you find your TCS 
receiver (or transmitter), do not start 
twisting the band switch and MO 
switches. The band switch, while built 
“heavy duty,” is almost 80 years old now. 
The leaf-spring contacts can get “gunky” 
and stick. If you start randomly twisting, 
they may be bent or even broken (learned 
the hard way). This isa common problem 
with these sets and we'll cover correcting 
it below. 

Place the rig on its back, face up. Puta 
drop of oil on each of the cabinet latching 
screws to prevent them binding. If the 
latching screws are rusted and won’t 
move, soak the shafts in your preferred 
penetrating oil. Remove the radio from 
its cabinet. Leach DeoxIT into the toggle 
switches around the bat handle and give 
them a good working. Do this a couple of 
times each. Use DeoxIT and a soft 
toothbrush to gently scrub the pins in the 
power connector. Use the pen oiler to 
place a drop of oil at the shaft bearings. 
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Do not twist the band switch or MO- 
Xtal switch yet, but work the other 
controls to see that they turn freely. Use 
DeoxIT on the pots. A drop in the antenna 
post can help. Check the back of the 
antenna post for good, tight contact. Use 
the “pen oiler” to put a drop of oil at the 
shaft bearings of the controls and other 
mechanical bearing points to get them 
moving properly. Put a drop of oil at all 
the bearings and shaft detents for the 
band switch and crystal switch, but don’t 
operate the band and MO switches yet. 

Place the rig bottom-up. Remove the 
screws holding the cover plate over the 
RF/Converter/LO stages and remove the 
plate. The back frame panel and side 
frame panels can be removed to allow 
better access for repairs. Remove the back 
frame panel. Some of the screws may be 
longer than others. Mark the screw holes 
so you can get them back in the proper 
place. 

This next step is tedious, but it will pay 
dividends. The second most common 
problem I find with vintage tube rigs, 
after leaky caps, is high-resistance 
grounds. Screw heads, star washers and 
rivets oxidize and no longer conduct very 
well, or at all. [ had an ART-13 on the 
bench that read 1300 ohms from aground 
screw on the left side to a ground screw 
on the right side. Put on some soothing 
music; pour your favorite adult beverage. 
Go inch-by-inch over the set. Find every 
ground point and ground screw you can 
reach and give them a little “tweak.” If 
they look cruddy, give them a drop of 
DeoxIT. An exception is the screws that 
mount the ceramic tube sockets — more 
on that later. Inspect and reheat any 
suspect solder joints. 

Put a drop of DeoxIT on all the RF, 
converter and local oscillator tube pin 
receptacles at the rivets that hold the pin 
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sockets together. These old ceramic tube 
socket individual pin connectors are made 
with parts that are riveted. The rivet gets 
oxidized, losing contact between the two 
parts. I had trouble with a converter 
socket and tried to gently, carefully, tap 
the rivets to tighten them —a big mistake. 
The ceramic shattered like an egg shell. 
Talk about a pain to fix. DeoxIT each 
tube pin receptacle at the rivet, insert the 
tube and flex it in a circular motion to 
work the pin socket parts. That’s done 
the job so far. We will address the tube 
sockets in the other stages later. While 
you have the tubes out, test them — this 
might seem obvious, but I’ve chased my 
tail for a day over forgetting this routine 
step. 

Going back to the band and oscillator 
switches, you'll need a good light source 
and a thin probe. Carefully inspect each 
band switch and MO switch wiper. Figure 
3 shows what they look like. 

Use a thin probe or a jeweler’s 
screwdriver to gently lift the contact 
wipers to make sure they’re not stuck. If 
none of them stick now, they can still 
drag, stick and bend on cruddy adjacent 
contacts. If you already have a bent one, 
do not despair. It is possible to straighten 
a bent one with a small hemostat and 
patience. You can fix it with a few 
moments of observation and thought. 
Take your time. Use DeoxIT on each 
switch wiper and contact. Now gently 
rock the switch back and forth a little — 
not actually switching yet. Inspect the 
motion of each wiper, watching for any 
“stickiness.” Use brown kraft paper strips 
soaked in contact cleaner to burnish away 
any crud causing a problem. Do not use 
abrasives on these contacts. If all looks 
good, operate the switches fully to wipe 
clean the contacts. Once you take the 
time to clean and lube these switches, 
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they will outlive us. 
It is sadly common 
to find the tuning 
capacitor and its anti- 
backlash split gears 
gunked-up with old 
WD-40, “Billy-Bob’s 
Gooey-Lube” from 
1962 or some other 
such nastiness. The 
most important gear 
for cancelling backlash 
is the thick one on the 
end of the tuning 
capacitor. If you can 
see old grease or oil on 
this gear, it’s going to 
need a good cleaning. 
To test this anti- 
backlash gear, use a “jeweler’s 
screwdriver’ to engage the teeth of the 
gear and give it a gentle twist clockwise. 
The two gear halves should flex and, as 
the screwdriver turns out of the teeth, the 
gear halves should “snap back” briskly 
with an audible “snap.” If there is any 
hesitation or sluggishness, the gear must 
be cleaned of gunk and dirt. Naphtha, in 
the form of “Ronson Lighter Fluid” can 
be acquired from your local Wally-World 
in the tobacco aisle. It comes in a yellow 
bottle with a red cap and a folding spout. 
It will do a good job dissolving the gloop. 
Take the receiver outside in the fresh air 
for this treatment. Also, Naphtha is 
extremely flammable, so no smoking or 
open flame. You may need to use dental 
floss to run down between the gear halves 
and clean-out the crud. Beware of 
dislodging the tensioning spring during 
cleaning. Once the anti-backlash gear is 
clean and “snappy,” the bearings and 
shafts of the tuning mechanism need a 
drop of oil. The capacitor bearing behind 
the anti-backlash gear also needs a drop 
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Figure 3: Location of the Switch Wipers to Clean 


Switch Wipers 
ay 


of oil, but do not oil the wiper contacts 

between the sections of the capacitor’s 

rotor. hese should get a drop of DeoxIT. 
RF, Converter and LO Stages 

Stage location reminders are shown in 
figures 4 and 5. 

The phenolic board behind the RF, 
mixer, and oscillator tube sockets has 
many suspect parts. Remove the screws 
and lift the board to get at two oil-filled 
capacitors mounted under it. Looking 
from the rear, the capacitor on the left is 
C205, which contains two .1 pFd 
capacitors. In most sets, the two outside 
terminals are the cap connections and 
the center terminal, “C,” is their ground 
connection. The one on the right, C211 
contains three .1 pFd caps, one to each 
terminal and the can is grounded. Modern 
.1 pFd 400 VDC capacitors are much 
smaller than the old, big “orange drops” 
from the junk box. They are typically 
half-an-inch square — or smaller — and 
available from Digikey or other vendors 
for 40 or 50 cents each. 

There should be enough room to 
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Detector/BFO 


a 


Converter 


Figure 4: Top View of the Stage Locations 


disconnect and test C211. If it is bad, 
removing it for “restuffing” would be 
difficult. I recommend you disconnect 
the two right capacitors — 211A and 
211B — and connect a .1 pFd capacitor 
between socket pin 4 of V202, the mixer, 
and one between socket pin 4 of V203, 
the oscillator, to ground. Disconnect the 
wire to the C211A terminal and connect 
it to a .l wFd capacitor, the other end 
grounded to the bare wire ground buss at 
the crystal sockets. You could mount a 
terminal strip to one of the screws holding 
the crystal socket assembly if desired. 
C205 is hopelessly buried behind the 
MO-XTAL ceramic switch. It would 
require disassembly of the switch wafer 
to get this cap out, and that will require 
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you to unsolder bolts, unclamp elements 
etc. If you try this, you will probably 
break the switch and have a “parts” radio. 
Use a good, strong light to examine the 
two outside terminals of C205. Find the 
wires connected to these two terminals 
and trace them to pins 5 and 6 of V201, 
the RF amplifier tube socket. There are 
multiple connections to these pins, so 
double-check that you have the correct 
wires. Cut them at the socket and pull the 
wires out of the way. Connect .1 Fd 
capacitors from pins 5 and 6 to ground at 
the bottom of the .25 pFd oil-filled cap 
mounted vertically on the left-most 
bandswitch shield. This cap isa B+ bypass 
and should be tested. 


Mounted vertically on the edge nearest 
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rness Terminals 


you on the center and right band switch 
shields are two mica capacitors, C220, 
100 pFd and C218, 50 pFd. These operate 
at B+, have a history of failure and should 
be replaced. The other mica caps in the 
tuned circuits are in low-voltage grid 
circuits. I’ve never had trouble with them. 
They are mounted in places that would 
require removing coils to reach them and 
cracking that old ceramic is a serious 
concern. Unless you have reason to believe 
one of them is bad — like a stage that 
won't align — I recommend leaving them 
alone. 
Removing the IF/Det/Audio 
Modules for Rebuilding 

Many of the resistors and caps in the 

four removable modules will need 
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Figure 5: Bottom View of the TCS Receiver 


replacement. It looks daunting, but it’s 
not so difficult if one follows these steps 
to remove the 2nd IF, detector/BFO and 
audio modules from the receiver. There 
is no need to remove the Ist IF module; 
once we have the first three out, you can 
repair the lst IF module in place. You 
will need the Corona Dope, both for 
strengthening old wire insulation and for 
insuring your IF and BFO coils survive 
power-up; more on that later. You must 
remove the modules in a specific order 
because of their interconnection; you 
can't reach all the parts or get a soldering 
iron everywhere you need to fix them 
without this disassembly. 

Remove the rear panel (if not already 
off). Use the two spline wrenches from 
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thewireany panelivte 
remove the BFO Pitch 
knob and the cabinet 
latch from the side 
near the modules. 
There is an index mark 
on the BFO shaft but 
you ll need to add 
another to tell which 
way is “up.” Loosen 
the two screws on 
either side of the panel 
where the BFO shaft 
comes through. Do 
not remove them —just 
loosen them. Remove 
the screws securing the 
modules to the side 
panel. Remove the 
handle and screws 
securing the side panel 
and remove the panel, 


Figure 7: Locations of the wiring to be removed has been 


marked with red paint. (Shown as black dots in this photo.) 


exposing the modules. 
A wiring harness 
connects to terminals 
on each of the phenolic 
boards used in the 
individual stage 
modules. Lacing cord 
secures the wires from 
the harness to each 
board. Note: The lace 
tying the harness to the 
phenolic boards is not 
the same as the lacing 
holding the wiring 
harness. Cut the laces 
holding the harness to 
the modules, not the 
harness lacing itself. 
Cut the holding 
laces on the first three 2a | ,  . | 
modules from the Semen  * | “1% 7 
front. Leave the lace Figure 8: Location of the wire from the harness into the 
and harness on the Ist audio module. 
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IF module at the rear 
intact. 

Before removing the 
harness wires, mark each 
wire and each terminal 
so you can get reconnect 
them correctly. Do this 
carefully and double- 
check; an error will be a 
big pain to find and fix. 
You may need to try a 
couple of methods of 
marking before you find 
one that works well for 
you. (See figure 7.) 

Some of the phenolic 
boards are impregnated 
with wax, soa “Sharpie” 
may not work in your 


Disconnect and pull ; 
through grommets 


set. Unsolder the wiring 
harness connections 
from the first three modules. Important: 
These wires are old and may fray if 
handled carelessly. If they begin to fray, 
coat them with Corona Dope and let dry. 
There is one wire from the harness into 
the audio module that is connected to the 
inside end of C-235, one of the big micas. 
(See the figure 8 close-up.) It is a pain to 
reach with an iron. Make sure you have 
the correct wire, going from C-235 into 
the wiring harness. In the TCS-12, this is 
a long wire going to the harness on the 
side of the modules. In the TCS-13, it’s 
a short wire (and a pain!) going into the 
harness above the modules. Mark and 
cut this wire; we will install a “pigtail” on 
that cap (and one on the wire if needed) 
so they can be easily reconnected when 
you reassemble. 

The 2nd IF module must come out 
first. There are two wires going through 
rubber grommets in the shield between 
the 2nd IF and the Detector/BFO 
module. There is one wire going through 
a grommet in the shield between the 2nd 

Electric Radio #358 


Figure 9: Grommet Locations 


IF and the Ist IF, which is “trickier” to 
reach. ( See figure 9.) 

These wires must be unsoldered, 
marked for return, and pulled through 
the grommets so that the 2nd IF module 
can be removed. I recommend you 
“Corona Dope” all three of these wires 
before you try to move them. They may 
fray when you pull them through the 
grommets. The dope will help hold the 
cloth/fiber insulation together. 

There are two bare-wire busses running 
between the four modules — see the photo 
in figure 10. The filament voltage buss 
can be unsoldered from the Ist IF and 
2nd IF module terminal boards and the 
end bent upward to clear. The ground 
buss will have to be cut in two places and 
bent out of the way. 

If the wire harness has been marked 
and unsoldered, the three grommeted 
thru-hole wires disconnected and the two 
busses handled, remove the remaining 
two screws holding it and remove the 


2nd IF module. The screws that hold the 
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modules on the chassis 
side are short and they 
should be used on that 
side of the modules 
during reassembly. 
Once the wiring 
harness is marked and 
freed from the 
remaining two front 
modules, remove the 
four screws holding the 
BFO/detector and 
audio modules. Move 
them straight back into 
the space vacated by 
removing the 2nd IP 
and take them out as 
one interconnected 
unit. This should leave 
the Ist IF still mounted 
on the chassis with 


Cut Ground 


buss here 


enough room to work Figure 10: Wires to be cut and/or unsoldered are shown. 


on it (Figure 12). 

Remove the screws holding the 
phenolic boards in the modules to reach 
the suspect parts. Test everything and 
replace as needed. Exception: I’ve never 
seen a bad mica cap inside the IF cans. Be 
very careful if you decide to test them 
that you don’t apply “leakage check” 
current across one of the IF coils, which 
might blow it open. 

Replace all the “postage stamp” caps in 
these modules, even if they check “good.” 
Consider it “preventive maintenance” so 
you don’t have to take these apart again. 
The two big “transmitting” caps in the 
audio module are likely just fine. 
Remember to solder a “pig tail” to the 
outside contact of C235 to reconnect 
that “too tight for an iron” connection 
from the wiring harness. 

PCS cIlE transformerseican differ 
according to model. Some have a hollow 
cylinder with slots on opposite sides above 
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and a familiar tuning shaft below. Others 
are tuned with dual variable capacitors. 
All the BFO adjustments I’ve seen were 
one of the variable caps. 

This next step takes some effort, but it 
will pay dividends. The phenolic in the 
IF transformers and detector/BFO cans 
is hygroscopic — it sucks up moisture and 
may leak high voltage to the chassis. The 
connection posts can leak through the 
wet phenolic to the screw holes on the 
chassis. If you have a working TCS 
receiver and hear what sounds like 
“thunder storm static” with no antenna, 
it’s likely to be this problem and you 
need to fix it right away because it can 
quickly blow-open IF transformer 
windings. 

Two %-inch nuts hold the IF and BFO 
shields in place. Mark the shield and 
chassis so it goes back on the same way it 
came off. Be careful — the wire inside is 
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Figure 12: The IF is loose for restoration work. 


fragile. The phenolic board at the bottom 
is held to the chassis by two screws. 
Remove the screws and carefully lift the 
transformer to provide some clearance. 
Coat the top and bottom of the IF 
phenolic plates with Corona Dope. Coat 
the chassis where the IF transformer 
mounts, especially the insides of the screw 
holes — a favorite place for the high- 
voltage leakage tracks. Allow to dry 
completely before reassembly. 

If you have the “two variable caps” IF 
transformers, you may have a tricky 
problem with some of them. The rotor 
shaft has an adjustment nut that was 
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“press-fit” on the shaft, 
compressing a leaf 
spring and holding the 
rotor at the correct 
position. Over decades 
of this tension, many 
of these nuts have 
cracked and the rotor 
falls down, shorting 
the cap. This type cap 
is also in all the BFO 
cans I’ve seen. There 
are different opinions 
on how to address this 
issue. I’ve never had 
much luck with epoxy. 
In the January 2018 
issue of Electric Radio, 
there is short article 
which suggests a 
simple fix using stiff 
plastic sheet inserts cut 
from “blister packs” to 
separate the plates. I 
use this method and it 
works well. 

Time to Reassemble 

It is easy to get those 
wires that feed through 
the rubber grommets 
on the Ist and 2nd IF module caught 
between the module and the chassis when 
reinstalling. Tuck them out of the way 
before reassembly. Once the modules are 
remounted and connected, I urge a test 
before reinstalling the side and back 
panels. 

Jorn gehe (RE sain control, tally 
clockwise until the AVC switch clicks 
on. Put the MO-XTAL switch in the 
MO position. Measure resistance to 
ground from connector pin 2, which 
should be around 39k-ohms, and 
connector pin 3, which should be about 
36k-ohms. If you have a variable B+ 
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500 V Mosfet 


Zeners stacked 
to match unreg 
Voltage level 


Figure 15: Schematic of the B+ Regulator 
for the TCS Receiver 


supply, leave the filaments non-powered, 
connect pins 2 and 3 (the muting 
contacts) to B+ and slowing bring them 
up to 200V, watching the current along 
the way. The current at 200V with no 
filament voltage should be steady and 
around 15 mA. If the current is jumping 
around, you have a B+ leak somewhere. 
If all seems well, cross your fingers, say a 
prayer and power up the filaments. The 
better your B+ supply is regulated, the 
more stable your receiver will be. One 
can make an excellent HV regulator from 
a Mosfet, Zener diodes, and resistors. 
The regulator is shown in figure 15. 

If the radio is alive, align it per the 
manual. Note: If you plug a speaker into 
the headphone jack, your audio is being 
fed through an 1800 ohm resistor. Check 
the diagram. For best audio, use the audio 
feed from the power plug and a properly 
matched speaker. The TCS receiver audio 
output impedance is about 500 ohms. 
You can use the taps on a 70 volt line-to- 
voice-coil transformer, which is cheap 
and widely available. Try the taps until 
you find the best level. You'll get all the 
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Figure 16: This is a close-up view of the 
diodes wired across the earphone jack. 


audio you can stand. The rig should be 
quite sensitive and, after a warm-up, very 
stable. 

If you use the rig on CW with a TCS or 
other relay-switched transmitter 
according to the design, you'll probably 
get “ear pops” in the speaker and phones. 
You can fix this with a couple of Zener 
diodes. Two 1N4734A Zener diodes 
connected in parallel, but in opposing 
directions (anode to cathode and cathode 
to anode) soldered across the earphone 
jack terminals will end the “pop” in the 
headphones. If you are using an external 
speaker, connect a 1N914 or similar in 
series with each of the Zeners, cathode- 
to-cathode. With these diodes in place, 
CW with the TCS is “pop-free” and 
quite comfortable. See figure 16. 

I hope this has been helpful and will be 
try to answer any questions. If there is 
any interest, we could cover reviving the 
TCS transmitter, which isn’t nearly as 
much work. 


LENE 
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Another Great Option for the Drake TR-7 


By Jeff Covelli, WA8SAJ 
5368 Melody Lane 
Willoughby, OH 44094 


wa8saj@gmail.com 


Introduction 

The Drake TR-7 is one of those great 
radios that shook up the industry back in 
1978 when it came aboard the ham radio 
community. There was some doubt it 
could withstand the test of time but in 40 
years it certainly has, with a few 
exceptions. Many of the features we are 
use to with the modern radios were just 
out of reach back when the TR-7 came 
out. One was the digital VFO Drake 
originally wanted to install, but it would 
have been the size of the speaker cabinet 
and was just too large to fit inside the TR- 
7. Later they made a separate box called 
the “RV-75 digital remote VFO” and it 
worked, but it had a hefty price tag and 
was limited on what it could do. One 
note on the RV-75: Drake invented the 


variable tuning rate method for tuning 


encoders and many radios today use that 
technology today, thanks to Drake. 

Figure 1: The TR-7 will “drift” in 
frequency for about % hour or so when 
first turned on, until warmed up. The 
analog internal VFO does “drift” about 
100 to 300 Hz, and the crystal oscillators 
also move with warm-up. I’ve seen the 40 
MHz oscillator move up-or-down 300 
Hz, the 13.695 MHz will move about 
50-to-100 Hz, but the 8.05 kHz usually 
is stable enough to not move. With 
everything working, they will all decide 
to move in different directions and 
because they do, wow, drift from 500 Hz 
to almost 1 kHz can be seen. Remember, 
these oscillators are not phase locked to 
each other. This was the 1970s and Drake 
was just coming out of the “tube era” 
with all new engineering that had to be 
done in an extremely short time, 9 
months, which saved the Drake company! 

Enter Today’s DDS VFO 
I wrote an article recently using the 


Electronic Specialty Products (ESP) DDS 


Figure 1: The Drake TR-7, RV-75 Remote VFO, and the ESP VFO-1000 
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VFO-1000! for the Swan-G0O0R receiver 
in ER #351, August 2018. It went so well 
that I thought about trying it on the TR- 
7. 1 had to find an interface that would 
not cobble up the TR-7 from its stock 
condition. A good friend had the Drake 
RV-7 remote-analog VEO, so | used it to 
interface with the TR-7 and this was the 


Figure 2: Rear View of the RV-7, the TR-7, and the VFO-1000 


answer. See figure 2. The RV-7 remote 
VEO does all the outside switching along 
with what is inside the TR-7, so I did not 
want to modify the TR-7 in any way for 
this project. Now, if someone wanted to 
hook up the DDS VFO to the TR-7 and 
run coax jumpers out and make up 
switches, it can be done. I only went this 


_ Old Spot Av-7 = ouT 
Switch mp 


RV-7 FUNCTION ®@ 


aC¥ acy /xMit 
sd RMIT 
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OS-VFO = iN 


Figure 3: Spot Switch Close-Up Photo 


way with the RV-75 because I 
thought it would give me a more 
flexible usage. 

The DDS VFO needs 12 to 20 


volts DC for power and it comes 


with a wall-wart, so then only the 
output cable has to be made. The 
RF output is adjustable inside up 
to about 2 volt P-P, plenty to drive 
most radios. The TR-7 only needs 
about 1 volt P-P, from 5.0 to 5.5 
MHz, for proper operation. The 
TR-7 is really an analog radio with 
a fine tuning VFO along with a 
preset synthesizer for each 500- 
kHz range. This certainly sounds 
familiar from their legacy 4-Line 
radios. 
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Figure 4: Schematic of Modification Locations 

Getting Down to Business the DDS VFO without drilling holes and 
In figure 3, the RV-7 has a “spot” making a mess of things. Also, on the 
switch that I won’t be using. This makes back of the RV-7, there was a convenient 
for an easy way to select fromthe RV-7 to _ place to mount a RCA female connector 


a 


R.F. From 
PC Board 


IR.F. Out To TR-7 
Ber i ay 
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for the RF output from 
the spot switch, see 
figure 4. The spot 
switch is mounted on 
a vertical PC board; I 
had to see how it 
then 
decided to cut some of 
the traces (4 of them) 
to make the top half 
for the switching of the 
RF, and installed a 


jumper on the bottom 


worked and 


half, to leave the spot 
switch free to do what 
I needed. 

As seen in figure 5, in the text. 
the top part of the spot 
switch has a common (the middle 
terminal) going to the TR-7’s large black 
multi-cable (small coax hot side). The 
back terminal goes to the DDS VFO 
input on the RCA connector mounted 
on the chassis of the RV-7. The front 
terminal goes to the new RG-174 cable 
that comes from the PC board’s lower 
back side, the original coax for TR-7. 
Having done all the wiring, the modified 
“spot” switch will function in the 
following manner: The (OUT) position 
is the RV-7 analog VFO, the (IN) position 
will be the DDS VFO. In Figure 6, the 
switched 12 volts DC comes from the 
pilot lamp and feeds the DDS VFO 
directly and comes on when the RV-7 is 
turned on. The shields are all tied together 
at a ground nearby. 

Now comes the fun part: Programming 
the DDS VFO. ESP has a fairly good 
manual enclosed but it takes a little time 
to figure out where to begin. There is the 
flexibility of having up to 30 preset VFO 


frequencies, see figure 7. If you do a full 
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RV-7 Output to "Top" 
Front Terminal of Spot m= 
Switch 


Figure 5: Photo showing the spot switch locations mentioned 


reset, then it will show the actual 
frequency starting at zero. Turning the 
VFO tuning control, the frequency will 
move in an automatic 50 kHz-per-turn 
fast and then you can fine tune by pushing 
the “RED” button on the right, which 
selects the other normal tuning rates. 
Figure 8 is an example for the TR-7 
reading 3.500 MHz. It came up at 5.050 
MHz on 80 meters that I wanted to start 
out on. As I went up to set all the rest of 


the memories, I just dialed up 5.050 
MHz; this completed the setting for all 


Figure 8: TR-7 Dial Reading Example 
March 2019 


30 memories. The setting of the actual 
readout is set separately in the “CAL” 
section! The first thing is to set the number 
of memories you want to have, then the 
actual DDS output frequency. The final 
readout on the display is next. I chose to 
use just the last three digits (odd) .500 
and (even) .000 and used the TR-7 digital 
readout to show the real frequency, since 
it is the actual frequency counter for the 
TR-7. The DDS readout now has to be 
Pereigerie Calibrate’. mode and 
sometimes you have to go back-and-forth 
to get it perfect. If you only care about 
one (even) and (odd) readout, then only 
set the memories for “two” and that is it. 
Since the TR-7 needs a VFO frequency 
of around 5 to 5.5 MHz only, this makes 
it easy. 

I use a scope to set the DDS drive 
output so it matches the RV-7 analog 
VFO, which is around 1 volt P-P at the 
5.0 MHz frequency to drive the TR-7. 
Using the DDS VFO makes it nice to 
QSY up-and-down the band, since you 
dan select 10-717} 100 Hz, 1) kHz, and’5 
kHz tuning rates any time, similar to the 
modern rigs of today. The encoder has 
smooth tuning, plus, I added a Drake 
knob that matches the TR-7 and RV-7 
VFO. Having three VFOs to play with is 
nice, plus the flexibility of operating split 
is great, along with 30 memories. I’ve 
had many frequencies preset, then I push 
the up-or-down buttons for the memories 
on the DDS, including the band switch 
on the TR-7 for where ever I want to go. 
I agree, this is not a modern rig setup, but 
certainly has made the TR-7 more fun to 
operate after 40 years since first produced, 
which isa little more stable for those that 
need perfection on drift with out digging 
into the rig itself and making a mess of 
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wires allover. 
Final Thoughts 

If you decide you want to order a DDS 
VFO-1000 for a TR-7 from ESP, just 
order the unit for the Drake 4-line and 
you will reset all memories and start all 
over as I did. The unit will come with a 
wall-wart power supply, so the power 
requirement makes it ready to go. The 
DDS can then be hard wired into the 
TR-7 using a RG-174 coax cable for the 
RF output. Disconnecting the internal 
TR-7 VFO output cable on the bottom 
of the mother board under the chassis 
and wire in the DDS VFO, you are all set 
to go using just the DDS VFO. 

More Uses for the DDS VFO 

Now that I’ve used the ESP DDS VFO 
for most of my older gear, I thought it 
would be great to use one as an RF 
generator without breaking the bank. I 
acquired an MFJ-762° step attenuator, 
along with my homebrew protection 
device that uses a PICO fuse, 375 mA or 
less, along with a blocking capacitor rated 
at CTU ate PRM see rior 9) ive 
protection device is used to isolate the RF 
output and keep any high voltage from 
getting into the attenuator and the DDS 
VFO. I’ve used these for many years with 
great results. As many of us work on the 
service bench, we forget to do certain 
things that can get us into trouble and 
one is burning up a piece of test gear — 
when it is one that cost $20,000, as in my 
IFR-1200 Super-S, or even the DDS 
VFO, having this box to use can save the 
day! 

The DDS VFO can generate RF up to 
30 MHz and that covers most HF gear 
and the many IF frequencies it uses. 
Now, it does not have a tone generator or 
sweep functions, but can be calibrated to 
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Figure 9: This Soe is a mefes1OM of un DC pier protection 1a 1 the 
important components, and easily constructed to protect valuable test equipment. 


a known source and then used with the 
attenuator for checking receivers and you 
don’t have to run the expensive gear. The 
stability of the DDS VFO is good, and 
after a warm-up period of % hour it is 
very stable. Having 30 memories makes 
it easy to preset IF frequencies, such as 
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Figure 10: The TR-7 S-meter reading 
mentioned in the text. 
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the common 50 kHz, 455 kHz, 1650 
kHz, 5000 kHz, 9000 kHz, along with 
the regular ham bands. 

Figure 10 shows the S-meter reading 
of the TR-7 at 50 pV for S-9 with the 
IFR-1200 generating the 7.295 MHz 
signal The DDS VFO has, in a memory 
#7, corresponding to the band that Iam 
on. I’ve used the DDS VFO asa generator 
for a few years now and it comes in handy 
for quick checks without having to dial 
around the IFR generator, etc. 

I hope this will inspired some of you 
folks to try some of these hints. I certainly 
have had fun doing them! 


Footnotes: 
1. electronicspecialtyproducts.com, or see 


the Electric Radio classified ad. 
2. MF] Phone: 1-800-647-1800 


LR 
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Weegee, the ER traveling photographer says, “Help keep my Speed Graphic active! 
We are always looking for good photos, especially we need attractive photos for 


Electric Radio covers.” 


A Raytheon Green Radio Mystery 


By George Maier, W1LSB 
64 Shadow Oak Drive 
Sudbury, MA 01776 


GeorgeW 1LSB@verizon.net 


Last month, while assisting with a crew 
of local ham friends that have been 
helping the well known VHF’er, Lew 
Collins (W1GXT), prepare to downsize, 
Gene, KINR, found a military looking 
transceiver among the items that were to 
be sold. At first glance, we thought it 
might belong to the PRC family of HF 
manpack radios, however there were no 
MIL designations of any kind on the 


front panel, case, or inside the radio, and 


Figure 1: This isa Raytheon “Mystery Transceiver” the author needs help identifying. 
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the label was vague at best, leaving us to 
guess about its real identity. Gene thought 
it might bea prototype design ofa NATO 
radio, but nothing has been confirmed 
yet. Figure 1 is the front panel view of 
Raytheon green radio. Note the small RF 
tune/pre-selector tuning window and 
knob in the center, and the RF output 
tuning on the left. The four digit 
frequency selection knobs are across the 
top. 

After the discovery, several of us looked 
for iton MIL surplus web sites, searched 
surplus military radio databases and 
compendiums, and sent emails to some 
green radio enthusiasts; no one had an 


PTO Wee 
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answer. After a quick email exchange 
with ER Publisher Ray Osterwald, who 
warmed up to the idea immediately, it 
was decided to probe ER readers in our 
quest for more information. 

At this point, here’s what we do know 
about the) radio Wwirame physical 
observations and general deductions: 

1. It is an all-solid-state transceiver; 
the modules and point-to-point wiring 
appear to be from the late 1960s. 


Figure 2: This top 
view of chassis clearly 
showing the module 
part numbers and 
functions. Note the 
roller inductor in the 
PA tuning section on 


the left side. 


Figure 3: Bottom view 
of the chassis showing 
point to point wiring 
on the left and RF / 
preselector tuning 
rack on the right. The 
tuning rack bears a 
certain resemblance to 
a mini-version of the 
R-390/A tuning rack. 
The rack moves up 
and down as the RF 
tuning knob is 
rotated. 
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2. The frequency range is synthesized 
in 1 kHz steps from 2.000 to 11.999 
MHz. The front panel actually says 
“Megacycles” that is another clue about 
its age, given that the US switched to the 
Megahertz designator somewhere in the 
mid 1960s. That clearly places the radio 
in that time frame. 

3. RF output is likely 10-25W; based 
on the front panel fuses and portable 
configuration. 
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Figure 4: The rear-panel view shows the power input connector and a weatherproof 
gasket surrounding the edge. The clamp latches are not visible in the photo, but are 
located on each side to allow a battery pack to be attached to the radio. 


Figure 5: This is Raytheon’s tag, but information on the label is limited and vague. 


4. All modes: AM, CW, and SSB. The 
SSB positions of the function switch are 
labeled SB1 and SB2 leading to the 
probability that the LO switches from 
above to below the carrier frequency at 
some point in the range. 

5. RF/ preselector tuning ranges are: 
2-3, 3-5, 5-8, and 8-12 Megacycles 

6. Wide range RF output tuner suggests 
that it was intended for use with non- 
resonant antennas, and also suggests that 
it was designed prior to the advent of 
auto-tuners. 

7. DC input appears to be 12.6 V, per 
a hand written note near the power 
connector. 

8. The unit measurements are: 6" H x 


16" Wx 12" Dand it weighs 21.6 pounds. 
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If anyone has any information 
regarding this radio, please contact me 
via the email address in my byline above. 


Thanks and 73, George, W1LSB! 


[Editor's Note: The term “Hertz” was 
established by the 
Electrotechnical Commission (IEC) in 
1930. It was adopted by the General 
Conference on Weights and Measures 
(CGPM) in 1960, replacing the previous 


name for the unit, cycles per second we 


International 


are all familiar with, along with its related 
multiples — kilocycles and Megacycles. 
The term “cycles per second” was slowly 
replaced by “Hertz” by the early 1970s; 
ARRL pubs probably started using it in 


1968.] ER 
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Ads received AFTER the deadline will be held for 
the NEXT issue. 


How to SubmitAds: WEGREATLY ENCOURAGE ALLADS TOBE 
SENT BY EMAIL. Ads are printed the way they are received. If an ad 
must be sent by regular mail, neatly print or type the information so it 
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numbers if a response is desired. 


Do not mail ads a week before deadline and expect them to 
show up the following month. 


Ads run ONE month UNLESS CLEARLY STATED otherwise. 
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monthly, directly below where it says “Deadline.” Email is prefered for 
receiving ads. Please email for the display ad rates, they are different 
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How to Count Words: The words “FOR SALE” or “WANTED” and 
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for the description. Hyphenated and slashed words/numbers count as 
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are 20 cents. Please count the words in your ad as above. If you 
are over 20 words, send payment for the extra words at 20 cents 
for each word by check or money order in the mail, or via PayPal. 
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Electric Radio 

PO Box 242, Bailey, Colorado 80421-0242 
Ray@ERmag.com (Emailed ads are preferred.) 
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MANUALS FOR SALE: Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or best- email. 
Robert Downs, 2027 Mapleton Dr., 


FOR SALE: HQ-129X, Aligned and 
Calibrated. Ready to Plug and Play with 
Extras. Pick up only. Email for more info. 
Asking $125. Tom, w3bym1 @ gmail.com. 
FOR SALE: Two chairside radios RP must 


Houston, TX 77043, wa5cab@cs.com 


FOR SALE: Very nice 74A-4, 
professionally aligned, calibrated, 
capped, $999 + shipping. Frank Adams. 
LawWeek @ EarthLink.net 


pick up. Also two Rider manuals for early 
TV. Howard, 301-320-3028 thank you 

FOR SALE: HRO-7 rack mount receiver, 
power supply, 5 coil sets. $145.00 pickup 
only. Paul R. Rehkopf, 340 N. Monroe ST., 
Montpelier, OH 43543, Phone (419)-485- 


4388, mkrprroh @live.com 


W9DYV’s Amateur Radio Symposium 
July 19-21 in Slidell, Louisiana 


New Venue-Expanded Topics-Boneyard/Tailgating 

Interested in the full spectrum of vintage HF SSB/AM radio rig restoration, electron tubes, 
homebrew rig construction and even SDR? Looking for just a good old-fashioned summertime 
hamfest/boneyard? Or an XYL-sanctioned opportunity to visit New Orleans and the 
National World War I] Museum? 

Here’s a can’t-miss event, just for you! 

Over the past six years, boatanchor radio enthusiasts have made their annual pilgrimage 
to Jonesborough, Tennessee and the home of Single Sideband Radio Pioneer, Wes Schum 
(W9IDYV) for a weekend of vintage radio history, homebuilt gear demonstrations, and radio 
restoration hints and kinks. Now, we’re taking the show on the road and with an exciting 
new look! 

Beginning on July 19th, a full two-days of technical and homebrew equipment seminars 
await you, coupled with an exciting hamfest hosted by the Ozone Amateur Radio Club to 
trade and hunt for radio treasures. Do you have a new tube or solid-state rig in the works? 
Get it finished and tell us all about it! Lots of enthusiasts would welcome hearing your design 
ideas, construction insight and past experiences. By sharing ideas, this is how we can make 
this wonderful hobby a bit more fulfilling for old experimenters and newcomers, alike. 

Worried about South Louisiana’s summer heat? Don’t fret — this indoor hamfest is fully 
airconditioned as are our symposium’s meeting rooms at the Slidell LaQuinta host hotel. Like 
the great outdoors? The fest’s John Slidell Park site has plenty of room for outdoor tailgating, 
too! Enjoy good food? Past W9DYV events have routinely knocked the cover off the ball when 
it comes to night-time cuisine and libations — electronic creativity requires proper nutrition! 
Getting here is a snap, too — Slidell is at the intersection of Interstate Highways 10, 12 and 
59. What could be easier? 

Save the dates, send your presentation topics to us now, and keep those soldering irons 
hot! Check the Central Electronics (www.ce-multiphase.com) and the Ozone Amateur Radio 
Club (www.w5sla.net) websites as event information, presentation schedules and hotel 
registration information will be posted soon. 


Central Electronics. Tue. 


1247 W. Belmont Ave, Chicago 13, Hlinois 


; MULTIPHASE 


EQUIPMENT 
Mea ST 
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SSB Adapters from Treetop Circuits 
e Available for Collins 51J3/4, R-388, R-390(A), 75A2/3, Hammarlund SP-600 
¢ Installed in Receiver and Powered By Receiver 
¢ Control functions, look, and feel are unchanged. Adapter is activated when you turn 


on the BFO. 


¢ SSB performance is greatly improved. 


We recommend you visit www.treetopcircuits.com for complete manuals. 


Email: radio@treetopcircuits.com Phone: 613-449-7931 


FOR SALE; Collins 516F2 PS. No cabinet, 
all original, works perfect. $220 plus 
shipping. Dan Cox 
k8wozdan@ gmail.com or 713-864-0185 


FOR SALE: Brand new in the box Clevite 
Brush crystal headphones. Pics upon 
request. $45.00. wihfn@arrl.net 978- 
422-7194 


FOR SALE: PRC-25 with accessories, 
AM-598 vehicle power/Amp & PRC-10’s. 
Bill, KOIKP, WildbillKOIKP @ aol.com, 303- 
229-4611 


FOR SALE: Link Type 2S 30-40mc FM 
base unit, 5 mobile units. Eico 720 
transmitter. Ron Lockwood, 78 Pond Rd., 
Mt. Vernon, Me 04352 207-293-3150. 


rlclwood @ roadrunner.com 


FOR SALE: Eico model 315 signal 
generator, $20. Eight Motorola mobile 
speakers with brackets, $40. Yaesu 
G400RC rotor controller, $40. Ed Fluehe, 
WA7DAX, 801-598-9217 


FOR SALE: Knight Kit T150 transmitter 
and R100A receiver with manuals, $150 
for both. Ed Fluehe, WA7DAX, 801-598- 
9217 


FOR SALE: Palomar model 60 bi-linear 
amplifier, 10-11 meters, SSB or AM, $75. 
Ed Fluehe, WA7DAX, 801-598-9217 


UHF& More 


RF Connectors & Gadgets 


www. W5SWL.com 
Specializing in RF Connectors & Adapters- BNC, C, DIN, FME, N,SMA, TNC, 


Attenuators - Loads & Terminations- Component Parts- 
Hardware- Mic & Headset Jacks 

Mounts - Feet - Knobs - Speakers - Surge Protections- 
Test Gear Parts- Tools 


W5SWL Electronics 
PO Box B 
Mulberry, AR 72947 


www.W5SWL.com 
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FOR SALE: HANDMADE MUG: with your 
call sign and QTH. No two alike. See at: 
wwweetsy.com/shop/ 
NathanSimeoneArts 

Run several 12/19/18 FOR SALE: Tubes, 
send your want list, | will respond if | have 
it. Carl Weibezahl, 305 Belvidere Ave, 
Washington NJ 07882 908-689-3276 


FOR SALE: Amateur Band FT243 crystals, 
hce6u, FT171B, hc49 etc. Crystal sockets 
and more. Brian Carling, AF4K 
CRYSTALS, 117 Sterling Pine Street, 
Sanford, FL 32773 USA. TEL: 321-262- 
5471 http://af4k.com/crystals.htm 

FOR SALE: SSB Adapters for Collins 51J, 
R388, 75A, R390, Hammarlund SP600 
series receivers. 
www.eireetopcircuits,.com 
radio @treetopcircuits.com 613-449- 
7931 

FOR SALE: Gulf Coast Area: Vintage 
Hallicrafters, Heath, Collins, National, 
Radiomarine. Please call or email, too 
heavy to ship. Doug Hensley, 5678 
College Drive, Baton Rouge, LA 70806; 
https://www.qrz.com/db/W5JV, 
W5JV @hotmail.com 


FOR SALE/TRADE: Tab, Sams, Rider, 
Hayden, Gernsback, ARRL, Editors & 
Engineers, CQ Publishing, “73”, RSGB, 
Allied Radio, Fawcett, Science & 
Mechanics radio books and publications. 
NI4Q, POB 690098, Orlando, FL 32869. 
407-351-5536, ni4q@juno.com 
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Hayseed Hamfest LLC - 


CAN CAPACITORS 


FOR SALE: VINTAGE ALPHA AMPLIFIER 
OWNERS! New replacement front panels 
and covers for Alpha 76A, 78, 374A, 77Sx 
and if DX; Available from 
www.islandamplifier.com or contact John 
Stanford, KF6l, directly at 
wb8svn @gmail.com or 714-412-7399 


FOR SALE: HF Radio interfering with your 
phones? Try these plug and play filters. 
1st for $4, others $3 each plus shipping. 
Brian Harris WA5UEK 
cosmophone @ yahoo.com 


FOR SALE: Heathkit Book: Classic 
Heathkit Electronic Test Equipment by 
Jeff Tranter. $19.95 from lulu.com and 
amazon.com 


FOR SALE: Obsolete Triplett meter, tester 
and hardware parts. Need Triplett number 
from manual. Unused stock. Bigelow 
Electronics, PO Box 125J Bluffton, OH 
45817-0125 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100IG. John H. 
Walker Jr., 13406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @kc.rr.com 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N9OO, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 
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SERVICE FOR SALE: R390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-465-5005 
bill.riches @verizon.net 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 
258-0124, Rayon .-OHF  Nttpi// 
TomsAntiqueRadioRepair.com 


FOR SALE: 60 years of electronic parts by 
mail. Components, Hardware, Tubes 
Meters. Free Flyer USA. Bigelow 
Electronics, POB 125, Bluffton, OH 45817- 
0125. 419-358-7851 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP, 401-934-1845 
kaiedp @ yahoo.com 


ACCESSORIES FOR SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 


SERVICE FOR SALE: SMO and module 
repairfor KWT-6, URC-32 and other Collins 
radios. Jim Whartenby, 
antqradio @ sbcglobal.net, 501-282-2991 


INFO -see www.navy-radio.com for photos 
and info on Navy radio gear. Nick, KANYW, 
navy.radio@gmail.com 


WANTED: Hammarlund SP-600-JX-17, 
used original paint front panel, Paul R. 
Rehkopf, 340 N. Monroe St., Montpelier, 
OH, 43543, Phone 419-485-4388, 


mkrprroh @live.com 
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WANTED: Main viewing glass window for 
a Teletype ASR28 machine. | can be 
contacted either by email or home 
telephone. Tom, 907-334-9749, 
Tom @telmore.com 


WANTED: Manual & schematic for T-60 
60 kHz Time Code Receiver by Specific 
Products of Woodland, California. 
Whitham Reeve, 1-907-538-4663 leave 
voicemail._ whit @ reeve.com, 


WANTED: Any Info on Hickock Teaching 
Systems or Stark TS Model 435 Power 
Supply. mmoss @mindspring.com 


WANTED: Knob, Black center with silver 
outer ring for Hallicrafters S76 513/451/ 
1096; Rhigley599@aol.com Thanks 
Roger w8crk 

WANTED: | am restoring an SCR-299 
radio van and want to talk to anyone who 
operated or worked on one. Al Hansel, 
bigandoddmv @gmail.com 507-528- 
2780 

WANTED: 28 and 38 AWG cotton covered 
wire to wind 3 radio coils. 
kenladd@comcast.net 612-722-6786 


WANTED: Schematic and any other info 
for a Sargent radio model 51MK, built by 
E M Sargent, Oakland CA in 1938-39. Tom 
Harris, pearsrepairs @ hotmail.com 


WANTED: RME transmitter parts, info pre- 
1945 Jeffrey, KD2AZI, 
RadioArtistry @ gmail.com 

WANTED: Dynamotors DM21 dead or 
alive. Also BC-918, part of RC 58B FAX 
machine. Steve Bartkowski, 708-243- 
vay & | 


SERIVICE FOR SALE: Racal tube 
equipment RA17 etc., RCA AR88 and 
Collins TCS. brian@kf6c.com 760 809 
7827. 
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ZIM ELECTRONICS INRUSH hth LIMITERS 


Inrush Current Limiters are now available from the Elec- 
tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio 
and are available in three versions: 


Model AB-1M, (With Voltmeter),...........cscssssssssssssssssseeseees $39.95 
Model AB-300M, with meter, 300 watts (2.5 amps x 120 
Shipping, each limiter ................cccccssccsseeees $7.50 


(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a slower startup for your 
valuable vintage radio equipment. The voltage drop 
across the limiter element is high when cold. As they 
warm up the voltage drop decreases. If you are con- 
cerned about high inrush current damaging your _ 
older equipment, this little product will prevent such Matec Teach fini 
damage. They are not intended to be used as a voltage- Models AB-1M, AB-30 0M 
reducing device. The AB-1M is 150W. All models : 


come with a full money-back guarantee. Electric Radio Store 
720-924-0171 


Drake Manuals on CD 


The R.L. Drake manuals that were 
compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 

Now all of your Drake service 
information can be in one place and you 
won't have to worry about not having a 


Series | + Disk } 
R.L. Drake Co, 


System 


Requirements, 
Any computer with 
Adobe Acrobot Reader®, = 
Performance veill vary 
depending on speed of 
the computer, 


manual when a new piece of equipment 


enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 


www.ERmag.com 
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Tubes, Tubes, Tubes 
for your next project! 


Electric Guru Parts House 
www.electricqurupartshouse.com 
Phone: 262-833-7999 


Check out our website and download latest catalog. 
David Whitham, K9DQ, PO Box 212, Franksville, Wi 53126 


W7FG True Ladder Line and 


Wire Antennas 
¢ 600 Ohm Open-Wire Ladder Line 
¢ The most trusted, reliable, all-band 
doublet for 20 years. 
¢ Thousands in Use, Sold Worldwide 
¢ Use coupon code “ER” for 10% 
discount. 


www.trueladderline.com 
802-598-6825 


TrueLadderLine.com 


e World Class 


e Offering Unparalleled Free as wellas.. 
e ,...Exciting Member Benefits 
Signal Magazine 


e Visit at collinsradio.org & join the fun 
e See our Events Calendar 


e Your Resource for * * Collins Radio * * 


¢ Come see what the excitement is about 


WANTED: Vibrators: Oak V-6556, 
Plessey 614SC, James Vibrapowr C- 
1243 or any marked FSN 6130-249- 
5699. Non-functioning okay, but no 
obvious junk please. Rich Parker, 
KB2DMD, 1205 Sleepy Hollow Rd, 
Pennsburg, PA 18073, 215-541-1099 


(ea 
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NOTICE: Vintage SSB Roundtable every 
Tuesday at 7 PM Local Pacific Time, 
3895 Southwest USA. All welcome. Ron, 
K2RP@ARRL.NET 


NOTICE: Boatanchors Unlimited SSB 
Net, 7:30 PM Central on 3.870 every 
Wednesday since 1996. All are 
welcome. k8wozdan@gmail.com 
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Electric Radio T-Shirts 

The front displays the logo from the cover of ER (the tube logo, 
Electric Radio, and “celebrating a bygone era”). The back has “Real 
Radios Glow in the Dark” (used 
with the permission of Classic 
Radio). The T-shirts are 100% 
cotton and come in Small, 
Large, X-Large, XX-Large. 
The color is slightly lighter than 
the cover of ER. $19.00 
delivered, $20.00 for XXL. 
(Medium Available by Special 
Order) 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 
format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


RAI bot ae heed? tee INS) sacs Jad 4 hours, $89.95 
Collins 75S-3 and 32S-3.............ccccecseeees 2 hours, $89.95 
RECON PENS SOc coun siudzaaueness antrinded dade unbacass -¥< 1 hour, $39.95 
MIE ETO Oe Pee e occ cdsdcesesnstecscccevdswesedvetvess 1 hour, $39.95 
Peete IW S21. ..c..502.3. ee oe ile 2 hours, $39.95 
RPC E TNS) 7 OAM Ol BUS, Mekensbivasceces 2 hours, $89.95 
Morlims R=390A 8.6 nk OR. 7 hours, $109.95 
Collins R-390A Addendumn................00. 2 hours, $49.95 
ALERT ak ae Pico matptets 4 hours, $89.95 


Priority shipping within the US is $6.75 each for the first two DVDs, 
additional titles are shipped free. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 
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—ELECTRIC RADIO BACK ISSUES— 
All Electric Radio back issues are either from the original press run or lithographic reprints 


from the original negatives. Shipping prices are for delivery by media mail within the USA. 
Overseas, please inquire for shipping quotes. 


The NEW easy to use on-line search for back articles is at 
https://www.ermag.com/index/ 


e We no longer have all of the back issues of Electric Radio from #1, but the remaining 
stock of back issues are available at a discounted price plus $24.00 shipping, at least a 
56% discount the over single-issue price. Please call for a quote on all of the number 
of remaining back issues while they are still available. 

e Single Issues: $4.00 Each, Postpaid 

e 1-Year Sets (Or Any 12 Issues) $40.00 per year + $7.50 Shipping 


¢ Special Deal on Any Four Years (Or Any 48 Issues): $125.00 + $9.00 Shipping 
¢ Foreign Customers: Please Inquire for Shipping Rates 


—COMPENDIUMS— 


All of the Collins compendiums are produced in nice 3-ring binders. 
Collins 75A-4 Modification Compendium: All the factory modification bulletins from Collins Radio Co., and 
all the articles printed in CQ, Ham Radio, QST and ER over the last 45 years, now 124 pages as of April 2018. 


PR 2 Ae, tan a See MRT ERE GU CF oc nT Tre uh e $47.00 plus $8.00 Shipping 
Collins KWS-1, 32V series, and 75A series (Ai thru A-4): 43 pages--------------- $17.00 plus $7.00 Shipping 


— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent’s biogra- 
phy, his rise from a saleman and inventor of electrical equipment one of America’s foremost radio manufactur- 
ers. There are historic photographs and diagrams on nearly every page, and color plates with vintage AK 
AdVertiSing.---------------------------- 22-2 oon nnn nnn nnn nnn nnn nnn nnn nnn enn nn nnn nnn nnnn en nn nanan $25.95 - 10% = $23.35 
Arthur Collins, Radio Wizard: 394 pages by Ben Stearns tell Arthur Collins biography from his early years 
until retirement. Stearns is a professional journalist and was employed by Collins from 1962 to 1977. Many 


historic photographs and stories from former employees. ---------------------------------n- nnn nnn enema OUT OF STOCK 
Again Available! Volume 1 of Crystal Clear by Maurice Siever-:-------------------- $29.95 - 10% - $26.90 

Crystal Clear: Crystal Sets, Crystal Detectors and Crystals, Volume 2: 282 page guides to crystal sets and 
related US-made equipment from 1920 to 1955, by Maurice Siever-------------------------- $29.95 - 10% = $26.95 
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Hollow State Design, 2nd Edition: This is Grayson Evan’s (TA2ZGE/KJ7UM) 
wonderful new book that has everything you need to work with vacuum tubes 
in one 277 page, high quality volume! ------------------------------------------- $32.95 - 10% = $29.65 
Make Your Own Tube Testers and Electron Tube Equipment: This new book by Gary Steinbaugh 
(AF8L), an ER contributor and a professional electronics engineer, is all about understanding tube 
testers and building them, and also contains many excellent projects such as power supplies and 
specialty oscilloscopes in one fun-to-use volume! There are 19 well-written chapters, 222 pages, 
with many illustrations in full color.-------------------------------------------------------- $36.00 - 10% = $32.50 
Mil Spec Radio Gear, Volume 2: Released in 2009, Mark Francis (KIOPF), describes in 252 spiral-bound pages 
surplus military radio equipment released since the passing of the vacuum-tube era, with the exception of 
popular items such as the CV-591 sideband adapter, the Hickok TV-10 tube tester, and a TS-375 VTVM. 12 
chapters discuss 30 different types of equipment ranging from HF to the VHF bands. The layout and photo work 


iS EXCEIlENt. ----------------~--------------- =n 2 nan naan nn nnn anna nnn nnn nnn nnn nnn nanan nnn nnnennnne $24.95 - 10% - $22.45 
Pracucarmadio Repair, Volume 15 | i........cccddaccckdsvecscesausteuessssunhnadecdsnsuneensdenbacddcddddasavaervescd $26.95 
PROGUCa! AVAGIO Repair, VOIUMC 2S ois ccisdecsisviadsunadiacesesdvucccaencedddaciessauccoatingedesa¢ecsesdunstscceses $26.95 


The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find 
information on tube types that were released before 1934. Includes history and good PhoOtoS, -------------------==== 
sonmemennnnennnnnnnnnnnnnnnnannannnnnnanaanananuananaanaannnnannecaacaanaaaaaaamannaan naa amas mamas aman $25.95-10% = $22.45 
Tube Ty pe Transmitters: This is the second edition of Eugene Rippen’s excellent book on transmit- 
ters, transceivers, VFOs, Linear Amplifiers Modulators, Antenna Tuners, and more! Over 900 high quality 
illustrations with accurate descriptions and useful indexs make this a very useful volume. ................60. $26.95 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everything made by Hallicrafters. By Chuck Dachis ----------------------------------------------- $29.95-10% = $26.95 

Radio Tubes and Boxes of the 1920s by Fathauer: If you appreciate the rare and colorful vacuum tubes and 
advertising art from the early days of radio, then this great 104-page book will be very interesting and 
informative. -------------------------------------------------0-----n 2-2 2-nn nnn nn nnn cence nnn n nnn ence ence nnnes $26.95-10% = $24.25 
Again Available! Shortwave Receivers Past & Present: This is Fred Osterman’s 
long-awaited 4th edition, 2nd printing, a hardbound, heavy, 800-page masterpiece, 
more like an encyclopedia than a mere handbook! Sure to become a classic volume, 
it contains info on over 1,700 receivers from 1942 to 2013, when the book was com- 
pleted. Includes many hard-to-find details about European equipment.--------- $49.95 

The All-American Five Radio: This book is about classic American 5-tube broadcast receivers. It also contains 
a wealth of accurate, information on vintage receivers and proper troubleshooting and alignment. It’s recom- 
mended for experienced repairmen and novices alike, 92 pages. ------------------------------- $21.95 - 10% = $19.75 
The Bavarian Yankee, by P.H. Thompson, is an exciting new, well-written, 295-page, soft-cover novel 
taking place in Europe at the end of WWII, full of colorful characters: Americans, Germans, Russians, 
and Poles, mentioning radio communications of the day. ------------------------------------------------------- $13.50 


Tube Testers and Classic Electronic Test Gear: Written by Alan Douglas, a retired engineer, 
this book is packed full of valuable information about test equipment. 166 color pages. -------- 
mmr n nnn nnn nnn nnn nn nnn nnn nnn nn nnn nnn nnn nn nnn nnn nnn nn nnn nnn nnn nn nnn nnn nnn nnn nnn nnn $29.95-10% = $26.95 
Vintage Anthology, Revised Edition: by Dave Ishmael (WA6VVL) is currently out-of-stock, but we are 
working on reprinting them. They should be again available soon! 


Ordering Information: 
Books are usually sent by USPS Media Mail 
Shortwave Receivers Past and Present, Hollow State Design, and Tube Type 
Transmitters are very heavy and are shipped media mail for $7.00 each. 


For other books, please add $5.50 shipping for one book and $1.00 for each 
additional book. Five books are shipped by media mail free to one address. 
Checks and money orders by US mail are fine. Overseas and Canadian Orders: 


Please inquire for shipping quotes. 
Available by Mail Order or on the Internet at www.ERmag.com 


Credit Cards Welcome via PayPal, Call or Email for Details 
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HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang, Code E 
75 Goldfinch Way 
Capon Bridge, WV 26711 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 


resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. The EZ Hang comes with a one year 
limited warranty. We now have 14,000 satisfied 


www.ezhang.com 


Call Today! 


customers around the world! 


304-856-1026 


WANTED: Slug tuned coil forms, ¥ inch 
OD and 5/8 inch OD. Pete Hamersma, 
WB2JWU, PO Box 467, Holderness, NH 
03245, wb2jwu @ myfairpoint.net 

WANTED: Tube manual - book: “Tube 
Lore” Requesting cost including postage. 
Toshi Yamada, 7107 175th PL SW, 
Edmonds, WA 98026 jaiftc @ hotmail.com 


WANTED: Command Sets BC-942 and/ 
or ARC-15 receivers. For rebuild, 
reasonable condition and price. Skip 
Magnuson , W7WGIM, 13906 N Minihdoka 
Trail, Spokane, WA 99208, 509-468-2502, 
magnuson @ mac.com 


WANTED: WW Il German, Japanese, 
Italian, French equipment, tubes, 
manuals and parts. Bob Graham, 2105 
NW 30th, Oklahoma City, OK 73112. 405- 
525-3376, bglcc@aol.com 


WANTED: Service for Watkins-Johnson 
WJ-8718 receivers. We have several at 
KPH that need repair. Can you help? 
info@radiomarine.org 415-990-7090 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
N1VJ, Hopkinton, RI 401-377-4912 
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WANTED: A photocopy or scan of “The 
Genesis of Station CHARLES” by George 
L. Graveson. Also “The OSS Comm Vets 
Papers, Second Edition.” 
daveg3uur @ gmail.com 


WANTED: Teletypes for WWII museum 
working display. Models 14, 15, 19, 20, 
especially military, WWII versions. Low 
cost or donations near Colorado? Wayne, 
WB40GM, hwhall@compuserve.com, 
719-574-5319 


WANTED: Collins Manufactured Tubes 
ca 1936-1938- Need Air Cooled Triodes 
such as C-100E, C-200, C-211, C-251A, 
C-279A, C-800, C-802, C-841, C-849, C- 
852, Water Cooled Triodes such as C- 
207, C-858, etc, Air Cooled Rectifiers 
such as C-249A, C-357A, etc and Water 
Cooled Rectifiers such as C-214, C-237A, 
etc. Jim Stitzinger, WA3CEX, 23800 Via 
lrana, Valencia, CA. 91355 818-519-4419, 
jstitz @ pacbell.net 

WANTED: Early Hewlett-Packard 
Journals from 1948 to 1955 for former 
employee hoping to complete his 
collection. Steve, W6SSP, 707-544-8142, 
Santa Rosa, CA. zarco@sonic.net 
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Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military Receivers 
Sales - Service -Manuals - Parts 


Box 633, Englewood, FL 34295-0633 


Please call us at: 941-474-6818 
FAX: 941-474-7874 
milspec39@@aol.com 

“Since 1985” 


Licensed at least 25 years ago and licensed today? 
Then you should join the 
Quarter Century Wireless Association, Inc. 


To Join or Renew visit: 


http Jianww.qcwa.org/join-renew.php 


For more information please contact 
om@aqcwa.org 


This book has everything you need to 
know about the art and science of 
thermatron design and construction. 
It pulls together thermatron types 
and characteristics, thermatron 
homebrew techniques, and how to 
design audio and RF triode and 
pentode circuits. The book is 233, 8.5 
x 11” pages, packed with hundreds of 
photos, schematics, diagrams, charts, 
and formulas. Grayson Evans, 
TA2ZGE/KJ7UM has been licensed 
since 1962, grew up on thermatrons, 
spent 40 years in the electronics 
Dew mmeal and tevsions, meloding. oa chaps oe industry, and is bored to death with 
po pagal peat! Cp solid-state! 
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DIGITAL VFO COLLINS S-LINE Si DRAKE R4 SERIES 


COLLINS 
Includes A 
2.7MHz Crystal 
Oscillator 
To Replace 
The Collins 


VFO, Giving 
Complete 
Control To The 
VFO 1000 
$275 + $15 S&H 


DRAKE 
All Tuning 
Is Done With 
The VFO 1000 
Providing 
Complete 
Digital Control 
For Highest 
Accuracy And 
Stability 
$250 + $15 S&H 


Easy installation ¢ just plug in the adapter and connect the cable 
THIS IS A DIGITAL VFO ¢ NOT JUST A DIGITAL READOUT 
More Info & Order At kk4pk.com 


JOIN THE AWA 


ANTIQUE WIRELESS ASSOCIATION 
PRESERVING & SHARING COMMUNICATION'S TECHNOLOGY HISTORY 


e Publishes the renowned quarterly AWA Journal 

e Sponsors the unique, world famous Antique Wireless Museum 

e Publishes the scholarly annual AWA Review 

e Produces the exciting Annual AWA Convention 
Annual membership dues: $35 USA, $40 elsewhere. Visit the AWA Web Site at 
www.antiquewireless.org to learn more about AWA and other membership options. 


WANTED: 1930's civilian airline radios 
air or ground station use- Any radios or 
test gear used by FCC Hallicrafters etc- 
Any HRO style radio made outside the 
USA. Tnx! Brian, KN4R, 
briankn4r@ gmail.com, 704-657-8910 


WANTED: Collins R-389 receiver or 
clunker for parts, or any other R-389 stuff. 
Harry Weber, KC9QID, 4845 W. 107th St., 
Oak Lawn, IL 60453-5252 
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WANTED: ARC-5 transmitter racks MT 
69, "71, “73; 75. Steves e OKT. 
skeller53@ gmail.com, 718-405-8378 


WANTED: Cartoon QSL Cards designed 
by illustrator Otto Eppers W8EA - W2EA. 
Immediate CA$H. Pete, NL7XM @arrl.net 
or PO Box 3026, Easton, PA 18043-3026 


WANTED: FCC and RID-related items. 
Anything HF/DF related. Black HROs and 
WWII German and Japanese radios. R&S 
SK010/3202 transmitter docs. Thanks! 
Brian, KN4R, 704-657-8910 or 


March 2019 


briankn4r @ gmail.com 


WANTED: PRESS WIRELESS, NY: 
Photos, information WANTED on 
Hicksville, Baldwin, Little Neck, 
Centereach, Northville facilities. George 
Flanagan, 42 Cygnet Dr., Smithtown, NY 
11787 w2krm@optonline.net 631-360- 
9011 


WANTED: The serial number and tube 
complement of your B&W 370 SSB 
Adapter. Grant, ng5t @tx.rr.com, 214-629- 
8759 


WANTED: R-390As. It was built to play, not 
sit and decay. | overhaul and find them a 
good home. Ted @x44.cc 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
Speech input console, including 
preamplifiers and program amplifiers. 
Rod, W5CZ, 303-324-2725, 
rodperala @ aol.com 


WANTED: To buy a working Model 19 
RTTY system or equivalent, including a 
TU, for my museum. Rod, W5CZ, 303- 
324-2725, rod@ema3d.com. 


FREE: To give away a non-working TCK- 
7 Navy transmitter. Pickup only. Rod W5CZ 
303-324-2725, rod@ema3d.com. 


WANTED: yaesu or sommerkamp fr100 
receiver. Bob Kj6ca. 916 9698178. 
rhoadsrobert081 @ gmail.com 


WANTED: Seeking Ham/SWL/Weather 
unbuilt kits. Gene Peroni, KAGNNR, POB 
7164, St. Davids, PA 19087. 215-806- 
2005 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 
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WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


WANTED: Incarcerated ham seeks 
correspondence. w/others on mil R-390’s 
&backpacks- & tube radios. Also copies 
of postwar-90’s surplus catalogs, 
backpack specs & photos. W.K. Smith 
44684-083, FCI Ft. Dix, PO BOX 2000, Fort 
Dix, NJ 08640 


WANTED: R390, R390A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. 
Will pickup if you have enough items. 
Glenn, WA4AOS, 864-684-2956, 
glenn @dsmlabs.com 


WANTED: Vibroplex or other Bugs for 
Restoration. Email with condition/ 
images, KC9UNL, Curt Gidding, 
curtstamp @aol.com 217-359-4017 


SACRIFICE: LS-3 speaker cabinet, clean, 
With electro-dynamic speaker, ohmmeter 
checked. Pay only UPS shipping with 
Money Order. Louis D’Antuono, WA2CBZ, 
8802 Ridge Blvd, APT C-2, Brooklyn, NY 
11209 718-748-9612, Call After6 PM EST 


WANTED: Information from owners/users 
of the RCAthe AVT-112aircrafttransmitter. 
Please contact me if you own or have 
experience with this transmitter Please 
email me at wa2ejt59@stny.rr.com or 
phone me before 8:30PM Eastern time at 
607-754-2848 — leave a message and | 
will return your call. Thank you. Joe Long, 
WAZ2EUT. 
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Subscription Information 


Published Monthly 
The monthly Electric Radio mailing date is posted at www.ermag.com. 

Rates within the US: 

Ist Class Rate: $47 (mailed in envelope) 

Periodicals Rate: $36 


Rates outside the US, by airmail only: 
Canada : US $54 
All other countries: US $75 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 


Office Hours: 9:00 AM to 5:00 PM MT, Monday to Friday 
Subscriptions and renewals maybe purchased online at 
WWW.ERMAG.COM 


email: Ray@ERmag.com 


Electric Radio 


Baseball Caps! 


Always popular, the Electric Radio 
baseball caps are a nice 6-panel all- 
cotton style with an adjustable rear 
headband and a3 inch front brim. The 
background color is khaki, and the ER 
logo is embroidered in 4 colors, not 
printed. These hats will hold up for a 


long time. 


$22.95, Priority Shipping Included 


Saul 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 
Or On-Line: www.ERmag.com 
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Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


Address Service Requested PERIODICAL 
3/19 
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READY TO DOWNSIZE 
YOUR ESTATE? 


Estate planning for your ham, antique radio or 
audio equipment can be difficult. Take the 
stress off you and your family by calling us at 
816-455-5520 to see how we can help. 


We are a Midwest based online auction 
company with a global reach. 


Nationwide pickup services available. 


SCHULMAN 


AUCTION & REALTY, LLC 
a —, 73, David Schulman, WDOERU 
HALLICRAFTERS SR-2000 HURRICANE 816-455-5520 or 913-568-3767 
SOLD FOR $2,255 david@schulmanauction.com 


www.schulmanauction.com/vintage-electronics 


